
SEPTEMBER 1944 

50 CENTS PER COPY 


Like all United Slates 4-engine bombers, 
the giant new Boeing Superfortress is 
equipped with Hydromatic propellers. 

The B-29 propellers are built under license by Frigidaire. 
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One of the deadliest enemies threatening the life of most products 
is VIBRATION. The only self-locking nut that conquers destructive 
vibration by ABSORBING it, is the SPEED NUT. 

Made of LIVE spring steel, accurately heat treated, the SPEED 
NUT has two arched prongs that cushion and ABSORB the most 
severe vibration, to definitely prevent vibration loosening. 

In addition, SPEED NUTS are extremely light in weight. They 
are quickly and easily applied. And they cost considerably less 
than other fasteners. 

Small wonder, then, that millions of SPEED NUTS were used 
prior to the war, on automobiles, radios, stoves, refrigerators and 
thousands of other products . . . more are being used today on all 
types of military equipment . . . and more than ever before will be 
used after the war is won. A brief letter will bring you full details. 
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OPIDERS have muscles, too — these are the muscles for the Black Widow. 
Thirty Altair hydraulic units are used in the speftacular Northrop P-61 Black Widow. Pacific 
Division is justly proud that the entire hydraulic system incorporates and is built around these 
actuating cylinders and component controls that form the muscles on the world’s largest 
pursuit planes designed specifically for Night Fight- 
ing. Pacific Division, Bendix Aviation Corporation, 



11600 Sherman Way, North Hollywood, California. 
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THE NEW KOLLSMAN MACHMETER is an in strument which 
gives a pilot advance warning when his plane approaches the speed of sound — a speed at which an entirely 
new set of aerodynamic conditions— and dangerous ones — is introduced into the operation of a plane. Since 
the occurrence of this critical speed varies with altitude and the particular type of plane being operated, an 
indication of its approach is important for the testing of aircraft. The new Kollsman Machmeter is typical of the 
special flight test instruments which have been developed by Kollsman for America’s Aircraft manufacturers. 


KOLLSMAN AIRCRAFT INSTRUMENTS 
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PREPARE NOW FOR THE COMING AIR AGE 


GET TH/S EPEE BOOKLET NOW / 


PIPERS 


Points the Way to Wings for Alf Americans 


Thousands of towns and cities are already planning post-war landing facilities 
— one or more inexpensive strips or small airports for light planes. When the 
boys and girls return from Service, they will be able to fly their Piper Cubs 
most everywhere. You, too, will enjoy the safety and economy of a Piper Cub. 
And wide-awake communities that prepare today for the coming air age will 
prosper. Ask your officials what steps they are taking — and give them one 
of our new booklets described below. 
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® GOODYEAR AIRCRAFT PRODUCTION REPORT ® 



Litchfield Park, Arizona 


CONTRACTS: W535AC- 13243, \6\37, 1916^ 21811, 23434 

MARTIN B-26 (AWouder) 

1200 sets: ailerons, FLAPS, FINS, 
RUDDERS, STABILIZERS, ELEVATORS 
DESIGN CONTRACT RECEIVED'. DECEMBER 1939 

FIRST PRODUCTION UNIT DELIVERED! JUNE /940 
INITIAL CONTRACTS COMPLETED! JULY 1942 


Remarks: Production of components for these 
famous medium bombers followed their detailed 
structural design in the Goodyear Aircraft 
Engineering Department. Manufacture of B-26 
components continuing far beyond these initial 
contracts still goes on, and has led to 
award of contracts for other components to 
Goodyear . Exceptional performance of the B-26 
and its remarkably low percentage of battle 
losses attest both excellence of Martin design 


HOW GOODYEAR AIRCRAFT CORPORATION SERVES THE AVIATION INDUSTRY 


■ • By constructing c 
ponents to manuf 
hirers' specifications. 


ngineering By building complete 

production, airplanes and airships. 


5* By extending 
Goodyear research 
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duty SERVICE 


rubber 


ion. For best landing gear performance you’ll be wise to 
pecify Goodyear tires, tubes, wheels, and Hydraulic Mul- 
iple Disc Brakes, complete with master cylinder, hydrau- 
ic hose and all connections. This combination gives you a 
>etter balanced, matched unit, engineered to meet the most 
reacting specifications. 

The size, type and performance characteristics of your new 
■hip determine whether Goodyear Multiple or Single Disc 
Brakes are most desirable. Our engineers will gladly give 


American 


aircraft 


COMFORT 


' JOUR PROBUMS 
HEADQUARTERS 
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operating in Pan American World Airways’ South Ameri- 
can Service are equipped with Goodyear’s time-proved 
Hydraulic Multiple Disc Brake — along with Goodyear 
tires, tubes and wheels. 

So, too, are TWA's giant Constellations and many 
the largest transports flying today. The reasons are several. 
The rugged sturdiness of the Goodyear Disc Brake insures 
long-lasting dependability. Its exclusive multiple-disc- 
clutch construction provides larger braking area, with 
velvet-smooth, non-fading action and great reserve power. 
Braking pressure is under absolute control at all times and 
can be released instantaneously. 

The fact that Goodyear brakes are housed within the wheel 
hub makes for better streamlining and simplifies retrac- 




AMERICAN 
SCREWS 






with Controlled 






Enabling you to:- 



AMERICAN SCREW CO. Providence 1, R. I. Chicogo II: 589 E. Illinois St. Detroit 2: 502 Stephenson Bldg. 
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A IRCRAFT operating costs, low enough 
to permit comparison with surface 


costs in some fields, are now within sight 
thanks to the 72-ton Martin Mars. World’s 
most efficient airplane, the Mars already 
shows an operating cost of less than 15 
cents per ton-mile, according to Glenn L. 
Martin, president and founder of the com- 
pany which bears his name. 


Moreover, Mr. Martin declares, the twen- 
ty new 82-ton Mars transports now being 
built for the U. S. Navy will have an 
operating cost of 10 cents per ton-mile at 
80% cargo capacity; while a ton-mile 
operating cost of 7 cents is in sight. 


For example, in the shipment of deep- 
frozen foods, Mars transports, dispensing 
with mechanical refrigeration by climbing 
to 25,000 feet and sub-zero temperatures, 
will operate at amazingly low ton-mile 
costs at speeds upwards of 200 miles per 
hour. And this is only one of many new 
fields the Mars has opened to aviation. To 
reach the world of tomorrow, ship by 
Martin Mars! 

The Glenn L. Martin Company, Baltimore 3, 
Maryland, U. S. A. 
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Wkt TYPE peacetime plane 

MU YOU 


Cheek your choice on (his popular “Aircraft Quiz” 


P icture yourself (after the war) 
on a seaplane holiday trip to 
your favorite lake — trout for 
breakfast — far from the crowded 
highways — back to nature at 150 
or 200 mph, spending your time 
on solid enjoyment instead of 
creeping through the traffic lanes! 
Or perhaps you’re thinking of a 
nice little amphibian, or a neat 
twin-engined cabin plane to set 
down like a thistle on wheels! 

When you come to Question 14 
on. the provocative Bellanca Air- 
craft Quiz you’ll find seven dif- 
ferent types of aircraft to choose 
from and check, with room to 



write in more. Question 15 reads, 
"How will your post-war plane be 
used?'' Here nine answers invite 
your study, and you can list four 
additional uses. These and many 
other Quiz questions have started 
thousands of Americans thinking 
...and they help straighten out 
your thoughts on the one plane 
that will serve you with most satis- 
faction and greatest economy. 

Bellanca engineering will have 
a bearing on that item of economy, 
too. Builders of outstanding air- 
craft since the firgt Bellanca cabin 
plane flew non-stop from New 
York to Berlin in 1927, Bellanca 
engineers are now giving their best 
efforts to winning the Victory with 
precision-built warplane arma- 


ments and components. Bitf they’re 
planning to convert all this skill 
and experience to your post-war 
plane, too— and they’ll welcome 

We want you to be among the 
many who are filling out this pur- 
poseful and constructive Aircraft 
Quiz. It’s free, you know — and in 
addition we'll send you later our 
report summarizing all the 
answers! The Quiz covers engines, 
range, speeds, construction, wings, 
landing gear, controls, props, 
capacity, and other aircraft fea- 
tures. Just send your name and 
address — get the Quiz by return 
mail!... Bellanca Aircraft Corpo- 
ration, Dept. S-3, New Castle, 
Delaware. 


BELLANCA 



PLANES 


They call me the 
'gas-turbine cowboy' 


★ A plane that has no propellers or gasoline engine, yet 
may travel at more than 500 miles an hour, seems fantastic 
to the man on the street. Even among some flying veterans, 
the new U. S. jet-propelled fighter powered by gas turbine 
and now in production, is a dream that could not come 
true, but did! 

Perhaps, on some not too distant day, Americans will 
become accustomed to the plane that approaches almost with- 
out sound and leaves the rumble of a freight train in its 
wake, that burns common kerosene or even cheaper fuels, 
that shoots forward on the force of fast-flowing gases through 
an exhaust nozzle. Then, they will become aware of the 
years of experimentation behind this remarkable aviation 
development. They will recognize as pioneers the military 
men who devoted countless hours to its development, and 
honor the Army Air Forces and American aircraft builders 
for the skill and speed with which they overcame problems 
and put the jet -propulsion plane into production. 

It has been our privilege to work with these trail blazers 
by supplying aircraft fittings for air, water, lubrication and 
fuel lines — fittings produced as exactingly as modern equip- 
ment and human skill can make them. That is why, proud 
of any small part our efforts may have played, we watch the 
sky for the “gas-turbine cowboy”. 



FITTINGS OF QUALITY FOR PLANES OF WAR AND PEACE 

The Aircraft Fitting Company • 1400 East 30th Street • Cleveland 14, Ohio 
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SIOUX CITV, IOWA, U. S. A. 
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ROMEC 


This new Romeo Pump supplies hydraulic 
power for operating the Gyro-Pilot. It is 
used in a closed hydraulic system wherein the 
pump discharges through a pressure relief 
valve during idle periods. The high efficiency 
of this new unit reduces power consumption. 
It also minimizes the temperature rise of the 
fluid in the system. 

The pump unit is furnished complete with 
standard.AN electrical fittings. Its ventilated- 
type motor is shunt wound and operates 
on 26 to 29 volts. The pump ports are •/}" N.P.T. and the complete 
unit weighs 14 pounds, 6 ounces. Performance curves shown here are 
typical of the over-all efficiency and delivery of this unit when using 
AN-VV-0-366B Hydraulic Fluid at 100-150 Degrees F. The minimum 
capacity under these conditions is 2.9 G.P.M. at 26 volts to motor, 
and 3.5 G.P.M. at 29 volts to motor. Do not overlook the impor- 
tance of this pump in your postwar plans. 
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NEW DESIGN POSSIBILITIES 


That gleam in your designer’s eye 
probably means one thing: you’re 
planning to launch some exciting 
new or redesigned produce in 'the 
postwar market. 

Very likely Stainless Steel will feature in your 
plans — for Stainless not only provides resistance 
to corrosion, heat and wear, but high strength/ 
weight ratio, special physicals, and gleaming sur- 
face finishes that stay everlastingly bright. 

As the pioneer in the development of Stainless 
Steels, and inventor of Free-Machining Stainless 
Steels, we’d like to apply our diversified peacetime 
and wartime experience to help 
solve your specific Stainless 
problems. 

There are three ways you can 
benefit by working with Carpenter 
in your postwar planning: 

1. By starting with Carpenter 
Stainless Steels, which through 
rigid controls in manufacture, 
can be counted on to have the 


same uniform fabricating qualities, lot after lot. 

2. Through a service program which aims to help 
Stainless users select the analysis that will best 
meet the particular fabrication, corrosion, and 
physical requirements. 

3. By taking advantage of Carpenter metallurgical 
and engineering assistance in solving new and 
different problems of fabrication. This helps 
prevent trouble before it starts, speeds produc- 
tion, and reduces fabricating costs. 

Take the first step to secure this helpful Stainless 
design-engineering cooperation by 
calling in your nearby Carpenter 
representative. Talk over your 
problems with him — get the 
benefit of his long Stainless 
experience. If you have not al- 
ready received a copy of our 
98 -page book, "Working Data 
for Carpencer Stainless Steels,” 
drop us a line on your company 
letterhead indicating your title. 



Give Your Product 
These Advantages 

• Sales Appeal 

• Everlasting Beauty 

• Freedom from Rust 

• No Plating to Peel 

• Weight Saving 

• Strength and Rigidity 

• Ease of Assembly 

• Fewer Service 
Complaints 


TH E CARPENTER STEEL COMPANY, 128 W. BERN ST., READING, PA. 


Carpenter STAINLESS STEELS 
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Taking the heat off tracers -before they hit! 


Explosive fames from gasoline tanks, ignited by tracers, 
could easily blow up, send war plane crashing in flames. 
So our combat pilots flood the area around tanks with 
carbon dioxide gas from Kidde cylinders. The fire- 
smothering carbon dioxide replaces the dangerous 
vapors, robs tracer bullets of their incendiary effect. 

Gases-under-pressure, harnessed by Kidde, are doing 
many kinds of work for the aviation industry. They’re 
used to blast out fire in the air and at airports. They sup- 
ply shot-up war planes with emergency power for brakes, 
landing gear, bomb-bay doors. They keep our forced- 
down flyers afloat. 

Our Research and Development Department is con- 
stantly working out new devices to make flying safer and 
more efficient. Bring them your problem! 



WALTER KIDDE & COMPANY, INC., 140 CEDAR ST., NEW YORK 6, N. Y. 
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To chart his course, the navigator first sights 
the stars. Then he snaps a switch and a clear 
ray of directed light shatters the darkness. By 
the beam of this £. A. Cockpit Extension Light, 
precise position is determined from celestial 

There’s no room for light failure— no margin 
for error at 20,000 feet. Maps must be read and 


navigational instruments operated to micro- 
scopic accuracy. That's why our military air- 
craft depend on E. A. equipment. 

With the coming of peace, the skilled crafts- 
manship and engineering know-how that has 
made E. A. Laboratories leaders in aircraft light- 
ing, will again serve industry’s quest for im- 
proved product design. 



E. A. LABORATORIES, Inc., BROOKLYN, N. Y. Makers of Automotive,' Aviation, Bicycle and Marine Appliances 
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200 , 000 ^ Manifold on its way to Victory! 


July 21, 1944 Solar completed its 200,000th stainless steel 

airplane exhaust manifold— a record the company, its employes, sup- 
pliers and customers share with satisfaction. 

This is a long step from Solar's total production in 1930 of just 
two manifolds built for the U. S. Navy. Revolutionary in principle, 
they substituted a scientifically designed and constructed exhausc 
system for the crude and dangerous method of venting gases through 
extended pieces of short tubing. 

For fourteen years Solar has led in this important branch of the 
airplane industry. Engineering technique has kept pace with greater 
demands imposed by increased engine horsepower in the disposal of 
hot gases, and resistance to heat and corrosion . . . specialized skill 


has beep acquired in fabricating hard to handle stainless steel and 
similar alloys. Companies confronted with such problems are invited 
to consult Solar. Address "Management." 



STAINLESS STEEL PDODlfCTS 


SOLAR AIRCRAFT COMPANY SAN 0 I E 6 0 12, CALIF. 0 E S MOINES 5. I A. 


AVIATION, September, 1944 



“ Flight 232 calling airport, come 
in airport. Over”. 

“ Airport to Flight 232, this channel 
open for you. Over”. 

‘‘Flight 232, we are now a hundred 
miles due south, can we have land- 
ing instructions ? Over”. 

“Airport to Flight 232, time check- 
now 10:24, land 10:39, south to 
north runway six, beam four. Will 
clear 10:38, time check. Over". 
“Flight 232, time checked, land 
1 0:39,orders dear. Roger”. 


Not much different from the way 
planes come into the major air- 
ports right now, is it? 

But tomorrow the traffic will be 
greater than ever. More traffic in 
the air will require accurate ground 
and aerial traffic control, to carry 
instructions from ground to au- 
to ground. 

That is a job for Federal. Here in 
one compact research and manu- 
facturing organization is centered 
the know-how to design and 
manufacture complete air-traffic 
control systems. 

Federal Aerial Navigation Equip- 
ment is even now guiding air liners 
from takeoff to landing. And new 
developments are being invented 
and tested to increase aerial safety 
— to give a green light ttr 
a thousand planes, as fast 
as they come and go. 


and length of life. Every - 
where, it'. Federal lube. 


Green Light to a thousand planes 


fc-SS 


Newark!, N.J. 
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• Velon * is probably the most durable fabric 
ever made available for transportation 

And yet— it opens new possibilities for 
beauty! It's available in every possible color 
and color combination— and innumerable 
patterns. Every color of Velon — even the 
brightest and lightest— is practical for trans- 
portation seating under the heaviest kind of 
traffic. You see, Velon absorbs no moisture, 


no dirt — can be wiped clean and colorful as 
new in a few seconds. It’s stainless, non- 
inflammable, highly resistant to greases, 
acids, alkalis and solvents. 

Watch for Velon's release for civilian 
use. You'll soon be seeing it everywhere— 
because Velon offers a new high in eye- 

P.S. For the finest in seating — make the 
cushioning Foamexl 


WWW 
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PORTABLE ELECTRIC TOOLS 


AVIATION, September, 19« 




Hydraulic 
Windshield 


Wiper 


• A powerful new hydraulic motor makes it possible to offer a greatly 
simplified and imprpved Windshield Wiper assembly. Compared to the 
earlier models, there are important savings in weight, installation time, 
maintenance and over-all costs. Convenient installations are easily accom- 
plished. The hydraulic motor, though small, has a high torque, permitting a 
blade speed up to 400 strokes per minute during flight. It is backed by our 
long experience in pioneering and producing windshield wipers now used 
by commercial airlines and on Army and Navy planes. 



s/ca&ttefacZa/ie/tA. of: myoraulic ano cuciric windshield wipers eor aircraft 

HYDRAULIC GOVERNORS FOR DIESEL ENGINES • ROLLER BEARING TEXTILE SPINDLES • FUEL OIL PUMPS 
AIR COMPRESSORS ■ PRECISION PARTS AND ASSEMBLIES 
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■d facilities for the planes of the feeder Unes and 
flying services which will be set up to serve the smaller 
communities not located on the main airlines. 


Consult with Bullet 


engine. 


From wide experience gained in the manufacture j>f 
thousands of units of airfield equipment for our armed 
forces and for all types of prewar airports, Butler en- 
gineers have developed many new units which will make 
an important contribution toward bringing adequately 
equipped airfields within reach of every community, 
ie early stages of your planning. 



BUTLER MANUFACTURING COMPANY 

7406 E. 13th ST., KANSAS CITY 3, MO. or 906 SIXTH AVE. S. E„ MINNEAPOLIS 14, MINN. 
Send Booklet on Hangars For □ Commercial Airport Q For Airparks 
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BY 

CITY 
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Here is a fine, precision measuring instrument 
for the machine trades. This VARD 6-in. pocket 
vernier caliper, measures inside diameters, out- 
side diameters, and with its relieved point depth 
gage, accurately gives depth readings on drilled 
holes up to 6-inches. The caliper is made of steel. 
Measuring surfaces are hardened, ground and 
main jaws are lapped. Calibrations are machine 
divided and etched, not stamped. All markings 
are clear, readable and accurate. The jaw slide 
has a thumb control release and the caliper ac- 
curately holds its setting till the thumb control 
permits movement of the jaws. 

All inside diameter, outside diameter, and 
depth readings are accurate and readable direcdy 
in .001-in. The vernier slide can be removed for 
cleaning and resetting. This is a tool that every 
master mechanic will be proud to own. Comes 
to you carefully set, oiled and sealed in cello- 
phane. Packed in a neat, durable case. Ready 
to ship on order. 



Just coming off the press is this new catalog of "National” 
Aircraft Fasteners. Complete tables of AN and NAS 
Bolts, Nuts, Screws, Rivets and many special products 
are contained in its nearly 150 pages. 

Index tabs and dear readable type, phis handy size, 
make this an easy book to use. For a personal copy, please 
address a request on your company letterhead. 

Our engineering and metallurgical experience, modern 
manufacturing and heat-treating facilities, large capacity 
and closely integrated production layout, including our own 
wire mill, equip us to give our customcrsrexceptional service. 


ever published 


+s\aiii 
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THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 


SPECIAL AIRCRAFT PARTS 
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F or years American industry 
has paid tribute to demoo rust 
to the tune of $1,000,000,000 a 
year. Rusting of lubricated sur- 
faces has been "put up with” as 
a necessary evil. 

Shell scientists and engineers, 
working with steam turbine man- 
ufacturers, did the "impossible”. . . developed a 
rust -preventive turbine oil. 

Using the wealth of knowledge gained by devel- 
oping and perfecting this oil , Shell ’ s Research Labo- 
ratories then focused their efforts on developing a 
similar line of rust-preventive oils for general in- 
dustrial purposes. The result is the new Shell 
Tellus Oils for machine lubrication and the new 
Shell Ensis Rust Preventives for coating metals. 

The new Shell Tellus Oils are not designed to 
remove rust. They will not eliminate all existing 
rusting conditions that may be present in your 
machines. But where moisture is a factor, the new 
Shell Tellus Oils, because of the special rust- 
inhibiting qualities built into them, afford un- 
equaled protection against the formation of rust 
. . . and without the sacrifice of other valuable 



characteristics. They form a protective film that 
coats the metal, making it highly resistant to 
water and moisture. Shell Tellus Oils also have 
superior oxidation stability. 

The new Shell Ensis Rust Preventives cover a 
complete line of oils, coatings and compounds. 
They are available in a number of grades, designed 
to give protection against the dangers of exposure, 
which range from the extreme effects of rain and 
snow during outdoor storage, to the mild humidity 
conditions encountered in the factory between 
machining operations. The protective coatings 
formed by Shell Ensis Rust Preventives graduate 
from the extremely thin, transparent oil films that 
need not be removed, to the heavy, abrasion- 
resistant coatings which will withstand severe 
weathering conditions over long periods of time. 



Call in the Shell man now! After a thorough 
study of your operation he will recommend the 
Rust-Preventive Product best suited to your 
specific conditions. Write, wire or phone Shell Oil 
Co., Inc., 50 West 50th Street, New York 20, 
N. Y., or 100 Bush Street, San Francisco 6, Calif. 


SHELL 

TELLUS OILS 

For Machine Lubrication 



Radio used for first time 
in U. S. Mail Planes 


It was just twenty-one years ago when radio 
engineers of the General Electric Company gave 
to the Air Mail Service its voice and ears. The suc- 
cess of this first demonstration set in motion a 
series of important developments which con- 
tributed to the marvelous communication sys- 
tems used by our air forces today. 

So much depended upon the success of this 
initial test that nothing was left to chance. Equip- 
ment was the very finest ... of known depend- 
ability. The fact that Exide Batteries were used is 
proof of their recognized efficiency. For, ever 
since 1917, America’s leading planes have been 
equipped with Exide Batteries. The reasons — 
dependability with long-life and ease of maintenance. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
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A WEDDING- WHICH MILLIONS WILL WATCH 


Carried in the crimson bridal chair is a 
demure Chinese maiden— on her way to 
the bridegroom’s home for the wedding. 
A familiar sight to millions of Chinese for 
centuries, the bridal chair is a symbol of 
hope for a happy and productive union. 

After Victory, many more millions in 
China may be privileged to watch another 
sort of wedding— the wedding of modern 
air transportation with the vast manpower 
and resources of China. And such a union 
can produce an era of enduring prosperity. 

For modern China can count among her 
millions . . . skilled pilots, trained aircraft 


maintenance workers, intelligent, well- 
educated and energetic citizens, soldiers 
and statesmen . . . men and women compe- 
tent and capable of realizing the opportuni- 
ties which peace . . . and the development 
and growth of its own air transport and 
aviation industry . . . can bring to China. 

At McDonnell, we are devoting full time 
to our job of making planes, parts, and 
plastics for the United Nations’ war effort. 
But we’re making plans too— after Victory 
— to add our contribution to the develop- 
ment of an aviation industry in China . . . 
a contribution worthy of so great a country. 


MCDONNELL /rft/uyuzfiC fytywtaZiow, 






SPENCER AIRCRAFT BREAKERS 


Klixon 06363 switch breaker, one of the many 
used on the "Gunner”. Other types of Klixon 


protect circuits on 
Fairchild’s Gunner 


In designing the modern molded plywood AT-2I 
"Gunner”, Fairchild engineers recognized the impor- 
tance of accurate and reliable circuit protection. That’s 
why you’ll find Klixon aircraft breakers protecting 
every electrical circuit from landing gear control to 
tiny warning signals. 

Compact, light-weight, Klixon breakers withstand 
shock, vibration, motion . . . regardless of the position 
of mounting. They perform accurately and efficiently 


guarding circuits against overloads in all ranges of 
altitude and under all flying conditions. 

Regardless of the type of aircraft, trainer, fighter, 
bomber, transport, you’ll find Klixon breakers . . . 
switch and push-button, indicating and non-indicating, 
remotes and automatics, and others — protecting dec- 

Send for complete bullet ins showing sizes, dimensions 
and performance characteristics of Klixon Breakers. 


RyiteN 

SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 



DAY 


Unarmed and unarmored, more than 1,000 
Douglas Sky trains* transported 24,000 
skytroops to spearhead the invasion. 

In this greatest mass movement by air 
in history, 98% of these DC-3s at war 
completed their missions SAFELY! 

Come V-Day and over a billion miles 
of Douglas dependability in wartime 
will have perfected air travel for you. 
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F LUID HEAT Aircraft Heaters are built 
around a new heating principle of spe- 
cial advantage in aircraft heating. Each of 
Fluid Heat’s complete line of new-type air- 
craft heaters employs a vapor -entraining 
process utilizing pre-heated combustion air. 
This process accomplishes combustion with 
an unusually low pressure drop, permitting 
operation at low ram pressures. It produces 
a completely suspended fire and therefore 
gives freedom from lead oxide formation. 
Flame retention is so positive that flame 
characteristics are the same from sea level to 
ceiling. All heaters are automatically com- 
pensated for constant combustion efficiency 
at all altitudes. 

Fluid Heat Aircraft Heaters are as light and 
compact as they are efficient. Weight, in- 
cluding all controls and accessories, ranges 


from 7 pounds for the 15,000 BTU unit to 
24 pounds for the 100,000 BTU unit. For 
such ground operations as engine warming, 
cabin and cockpit heating, windshield de- 
frosting, etc., blowers are available. Transfer 
between ground and flight phase is automatic. 


Fluid Heat Aircraft Heaters are the prod- 
uct of Fluid Heat’s sixteen years of leadership 
in the development and manufacture of auto- 
matic combustion and heat transfer equip- 
ment. Those sixteen years of heat engineer- 
ing know-how are built into each light, 
compact, efficient Fluid Heat Aircraft Heater. 

If you design, build or equip airplanes, you 
will want further details on the Fluid Heat 
line of Aircraft Heaters. Write for full in- 
formation on this new and proved heating 
achievement. 
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This heater has a maximum output of 100,000 BTU per hour 
including all controls and accessories. Over-all dimensions are 
length. As for all models, blower is available for ground operation, 
ground phase is automatically controlled. All models are light and 

-frluid lieab 

FLUID HEAT DIVISION • Anchor Post Fence Co. 


6740 Eastern Ave., Baltimore 24, Md. 
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M ICRO Switches have been generally adopted by 
the aircraft industry because they are light, small, 
dependable, precise, and have high electrical switching 
capacity. 

The characteristics of the Type R-31 basic Micro Switch 
(AN drawing No. 3210), which have made it the ac- 
cepted, standard switch, stocked at all Air Depots, have 
been worked out with the cooperation of engineers 
throughout the entire industry, as well as the Army Air 
Corps and the Navy Bureau of Aeronautics. 

Micro Switch pioneered standardization of this single 


type of basic switch to be used with a variety of' hous- 
ings and actuators to meet the widely varying conditions 
on airplanes, as developed by different manufacturers. 
Housings and actuators become parts of the planes 
and require no deviation permit. They are all built to 
use the standard Type R-31 Micro Switch for ready 
field replacement. 

For complete details on the entire line of basic Micro 
Switches, actuators, and housings for aircraft use, ask 
for Catalog No. 70. We will be glad to supply as many 
copies as your engineers may require. 
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There are similar "task forces” of men and machines and 
tools in industry, too. Threading metal parts, for example, 
must be done at high speeds and at accuracies measured 
in ten-thousandths of an inch or even finer. This has meant 
the development of a "team” of high speed precision taps 
and dies to cut the threads . . . plus gages to check the 
accuracy. 



Ssftfc * atOA Settcx *7 oota 


"Greenfield” has devoted itself to the perfecting of this 
screw thread "task force”. It has a country-wide staff of 
field engineers ... its "intelligence” . . . continually bring- 
ing in reports of operations. It has its "headquarters 
staff” of trained screw thread and gage engineers to turn 
these field reports into blue-prints and plans . . . and it 
has a highly skilled "army” of men and women with the 
equipment to turn blue-prints into tools . . . the "Green- 
field” Taps, Dies, and Gages that together form screw 
thread "task forces" in the plants of America’s metal- 
working industry. 


GREENFIELD TAP & DIE CORPORATION 
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NORBIDE Gages and Blast Nozzles, products of 
Death Valley, are exciting the interests of indus- 
try because of their long life and resistance to 
wear. 

NORBIDE Metallurgical Compound is an impor- 
tant source of boron for introduction into steel 
melts. 

And NORBIDE Abrasive successfully replaces 
diamond powder in many lapping operations. 
Borax from Death Valley becomes boric acid glass 
at the Norton plant near Niagara Falls. This 
glassy oxide is mixed with highest grade petro- 
leum coke, and, in electric furnaces under tem- 
peratures one half the surface heat of the sun, 
carbon replaces oxygen resulting in Norton Boron 
Carbide C B 4 C ) -NORBIDE- the hardest mater- 
ial made by man. 


NORTON COMPANY, Worcester 6, Mass. 
Behr-Manning, Troy.N.Y., isa Norton Division 


out of death valley 
comes long-lived . . 


MMiBai 
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Machinists! Get these eight big advantages 
with Red Line Cutting Fluids 


Varying factors influence metal 
cutting operations, but it has been 
established that the right cutting 
oils can play a major role in allow- 
ing faster cutting speeds, longer 
tool life, better surface finish, lower 
power consumption and increased 
production. 



In all metal cutting operations, Red 
Line Cutting Fluids give you eight 
aids to better, fester work. 

1. They keep the tool cool, pre- 
venting overheating and weld- 
ing of chip to took 


2. By cooling the work piece, they 
help prevent thermal distortion 
which causes uneven surfaces and 
inaccurate final dimensions. 

3. They aid in providing a good 
surface finish. 

4. Their lubricating effect assists in 
reducing power consumption, 
wear and heat generation. 

5. They help provide a satisfactory 
chip formation. 

6. They wash away the chips (par- 
ticularly desirable in hack saw- 
ing, milling, grinding and deep 
hole drilling). 

7. They protea against corrosion 
of work and machine. 


RED LINE 
CUTTING FLUIDS 


Another 

UNION OIL 

Success-Tested Product 


TT 


8. They lubricate moving machine 
parts close to the cutting tool. 
Union Oil Company manufactures 
a complete line of cutting fluids. 
Each of them is a carefully devel- 
oped formulation based upon ex- 
tensive research, investigation and 
practical experience in the machin- 
ing industry. 



Remember! The right cutting oil can 
help your produaion. Phone youi 
local Union Oil Resident Managet 
to get the particular Red Line Cut- 
ting Oil designed for your job. 
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“Thanks a million for those fine engines!” 


A FLYING Foriress pilot, on the 
last leg of his training before 
leaving for overseas, wrote this note 
to Studebaker: 

“Thanks a million for those fine, 
high-speed Wright Cyclone engines. 
You keep building them. We'll keep 
them flying. Wish us good luck." 

Today, all over the world, the good 
luck that bomber pilot asked for is 
smiling more and more on Amer- 
ica’s armed forces— thanks to their 
own resourcefulness and valor plus 
the unremitting thoroughness of the 
preparations of our Army and Navy 
general staffs. 

With our government's whole- 
hearted co-operation, the Studebaker 


organization, for example, has thus 
far built more than 45,000 Wright 
Cyclone engines for the Boeing 
Flying Fortress — more than 135,000 
big, multiple-drive Studebaker mili- 
tary trucks — and the Army's new 
cargo carrier, the M-29 “Weasel.” 

But no one at Studebaker forgets 
for a moment that it’s on the battle 
fronts, not the production fronts, that 
the war’s outcome is decided. 

And so Studebaker gratefully 
salutes the valiant men and women 
in our country's uniform as the 
Americans to whom the cause of 
freedom owes its biggest debt. 




*>llw<up Rf udij I 

Make the motto of the U. S. Coast Guard 

HOLD ON TO YOUR WAR BONDS! 


BUILDS WRIGHT CYCLONE ENGINES 
£/ FOR THE BOEING FIYING FORTRESS 


AVIATION, Septt 



The Ingersoll-Rand air-operated Impact 
Wrench is one of the most useful portable 
power tools ever invented. A unique impact 
unit changes torque from the "Multi-Vane” 
air motor into fast "rotary impacts" that are 
transmitted to the nut. A few minutes obser- 
vation of this machine on nut running will 
prove that it does the seemingly impossible— 
it delivers high torque to the nut without no- 
ticeable kickback to the hands of the operator. 


There are five sizes— all smooth and speedy- 
all reversible— and they will apply or remove 
nuts from bolts up to 1 % inches in diameter. 
By using the Impact Wrench a saving in man- 
hours is realized— hours that can be used for 
other important operations that are so neces- 
sary during these critical times. 

Other operations that can be improved by 
using Ingersoll-Rand Air Tools are: DRILL- 
ING, REAMING, TAPPING, CHIPPING, GRIND- 
ING, RIVETING, CALKING, HOISTING, etc. 


Ingercoll-Rand 

W 1 1 BROADWAY, NEW YORK 4, N. Y. 
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The Japs have not liked the Helldiver since it 
first appeared in that destructive attack on their 
shipping at Rabaul on Armistice Day, 1943. This 
advanced type dive bomber has since been 
smashing the Japanese over a wide area. Soon 
known as the Navy's "Sunday punch," the Hell- 
diver has been adopted by the Army and Ma- 
rines for ground attack. Bigger, faster and pack- 
ing a heavier load of bombs — large and small 
— than its predecessors, the Helldiver unleashes 
a tornado of machine gun bullets over enemy 
ships or ground installations after dropping its 
bombs. 

The Helldiver's wings fold upward so that two 
can be handled at one time on a carrier's ele- 


vator; greatly increasing the attacking strength 
of carrier-based dive bombers. 

No piece of fighting equipment is more se- 
verely strained than a dive bomber. Those pull- 
out stresses are worse than abusive, yet this 
plane has proved as staunch as it is deadly. 

We rejoice in the belief that a share of the 
ruggedness of this outstanding plane is con- 
tributed by the super-tough drop forgings which 
we have furnished for the parts subjected to 
shocks and stresses. As the demand from many 
fronts for more Helldivers grows, increasing 
quantities of these drop forgings have been 
called for — and we have delivered. 

Our modern plant is producing airframe drop 
forgings exclusively. The inquiries of plane and 
engine builders for drop forgings of any size 
and type are solicited. 



48 


AVIATION, September, 1944 



E VERY PLANE THAT TAKES OFF carries a complement of 
unlisted crewmen . . . ingenious mechanical devices that 
take cares away from the men who have plenty else to do man- 
ning trigger buttons, bomb bay control levers and suchlike. 

Among the essential mechanical crewmen that help give 
our modern aircraft its tremendous striking power are many 
instruments whose hearts are Sylphon Bellows. These de 
vices convert the pressure and temperature changes thet 
selves into positive mechanical movement, to operate valve 
shutters, by-passes and similar mechanisms. Sylphon Ai 
craft Controls are fully compensated, so that altitudes 
latitudes, weather and the other variants incidental to 
ern global warfare do not affect their smooth, accurati 

These instruments will have tremendous post-wai 
nificance in the aircraft industry. Why not investigate 
possibilities now? Write for Bulletin RA-822. 


UNLISTED 

CREWMEN 
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SEVERANCE MIDGET 
MILLING CUTTERS 

WITH '/»’ SHANKS 



Available singly or 
in sets of 10 shapes 


For extremely fine work with portable power tools . . • 


Now to the standard line of Severance cutting tools has been 
added Midget Milling Cutters with Vs" shanks for especially 
fine precision work. These efficient, long-wearing, quick- 
cutting little tools have all the qualities of their big brothers 
in the Severance line. They cut sharp chips into the toughest 
metal, wood or plastic without chatter. They do a top-notch 
job of finishing on the most intricate patterns or parts. 
Available in ten standard shapes, singly or in sets of ten in 
an attractive, handy, colorful box that keeps them in neat 
order at all times. 


If your production calls for fine finishing of small parts 
or hard-fo-get-at surfaces, you will find the new Severance 
Cutters with Vk inch shanks the ideal tools. Order a trial 
set for immediate delivery. 

SqjMuuhm, 


MIDGET MILLING CUTTERS • PRECISION REGRINDING • SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICHIGAN • PLANTS IN LONG ISLAND 
CITY 1, NEW YORK; DETROIT 2, MICHIGAN; FORT WAYNE 8, INDIANA; CHICAGO 6, ILLINOIS AND LOS ANGELES 21, CALIFORNIA. IN CANADA: 
60 FRONT STREET WEST, TORONTO, ONTARIO. 
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BEFORE STAB M LESS SETS ITS WINCS 



A GREAT DEAL of costly process- 
•aA ing is done on stainless steel, 
to secure the physical characteris- 
tics and surface finish required for 
the particular war job it is to per- 
form. But one day all the hot and 
cold rolling, heat treating, and 
pickling, grinding or polishing is 
completed, and bright sheets of 
Allegheny Stainless lie on protec- 
tive layers of heavy paper, ready for 
final inspection and shipment to 
the war plants. 

They're right, those sheets — flaw- 
less of surface and true to desired 
specifications. Only one essential 
remains: that they be used as care- 
fully as they were produced — fabri- 


cated with an absolute minimum of 
rejects, spoilage, undue scrap, or 
waste in any form. • Call onus for 
any printed data or personal help. 

ADDRESS DEPT. F-2 



STEEL CORPORATION 
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Doolittle Engineers are still 

designing and producing radio equipment for the Naval 
Aircraft Factory and the Bureau of Aeronautics . . . . Before 
the war began, “Specialized Communications Equipment” 
by DOOLITTLE was a consistent aid to aviation, broadcast and police radio 
engineers . . . Come tomorrow, our pre-war and war-bom experience 
will be translated into many new benefits for a world of peacetime 
communications . . . Look Ahead with DOOLITTLE! 




Builders of Precision Radio Communications Equipment 

7421 South Loomis Boulevard, Chicago 36, Illinois 
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Close Itimits and M'ne Ci/iisZ - 

FOR EFFICIENT PRODUCTION 



Close limits and a fine finish are essential for efficient production on many 
important metal working operations. Maximum output at minimum cost can be 
attained only when the methods and machines are such that close tolerances and 
the best possible finish can be maintained on piece after piece, indefinitely. 

It is on this type of work — exacting toolroom jobs or production operations 
that call for toolroom accuracy — that the high precision and dependable performance 
of South Bend Lathes pay real dividends. Their smooth operation through a wide 
range of spindle speeds produces surprisingly fine finishes. In fact, when South 
Bend Lathes are installed, subsequent finishing operations can often be eliminated. 

Today South Bend Lathes are better in every way. Our entire plant is devoted 
to lathe production — we manufacture no other products. There has been no lower- 
ing of standards because of war-time restrictions or shortages and the use of sub- 
stitute materials is negligible, limited to non-essential parts such as name plates, 
paint, etc. Improvements have been accelerated to meet war production needs. 

South Bend Engine Lathes and Toolroom Lathes are made in five sizes: 9", 
10", 13", 14J4", and 16" swing. Precision Turret Lathes are available in two sizes: 
Series 900 having 9" swing with collet capacity, and Series 
1000 having 10’ swing with 1" collet capacity. Write for Cat- 
alog No. 100-C. 

BUY WAR BONDS NOW . . . SAVE FOR LATHES 

SOUTH BEND LATHE WORKS 

LATHE BUILDERS FOR 37 YEARS • SOUTH BEND 22. INDIANA 
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CAN TAKE IT! 

These little giants of the sea, the PT 
117 Elco Motor Torpedo Boats, pack 
wallop, and can take punishment 
circuit breakers that protect many 
motor and control circuits on these boats 
able to withstand tremendous vibration 

about. In fact, the HEINEMANN CIRCUIT BREAKERS “T" 0 r T . „ . 

in water held at 80° F. In addition to 
on these craft sometimes go through a complete arc. this . they perJorm ^ high efficiency 

If they can stand this, they can serve for any ordi- - m , empe ratures ranging from 50° be- 
nary installation with a big safety margin to spare, low zero to 200 c F. 


WE ARE INDEBTED TO THE AVIATION INDUSTRY FOR THE HELP AND COOPERATION 
RECEIVED IN THE DEVELOPMENT OF THE AIRCRAFT TYPE OF CIRCUIT BREAKER. 



HEINEMANN CIRCUIT BREAKER CO. 

Subsidiary ol Heinemaim Electric Co.. Est. 188B 

115 PLUM ST. TRENTON. NEW JERSEY 
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r HASN'T the speed, the altitude or the To operate successfully under convoy con- 

guns that other aircraft have, but the ditions, the helicopter must be built to get 

licopter can do tricks that have proved there, and back! To help assure the depend- 

idly to the enemy, just the same. No ability essential to this job, Auto-Lite pro- 

iinary aircraft can hover directly over vides wire of proved performance. An ex- 

e ll-boat, pointing it out to the convoy ample of such high-quality wire is Steel- 

•orting ships for destruction. And no ductor cable, described in Form C-503. 

iinary plane can come straight down to Auto-Lite's low-tension, abrasion-resistant 

afe landing on the dime-sized bit of deck wire and cable is covered in Form 838. For 

ice provided on a cargo ship. copies of these two folders, write to 

THE ELECTRIC AUTO-LITE COMPANY 

RNIA, ONTARIO Wire Division PORT HURON, MICH. 

BACK THE ATTACK — BUY AND KEEP MORE WAR BONDS 


AUTO 'LITE WIRE" 'CABLE 
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W HEN the standing of India was 
occupying the attention of Wash- 
ington, Mohandas Karamchand Gandhi 
wrote to the India League of America: 


“I want you to look upon the 
immediate recognition of India’s 
independence as a war measure of 
first-class magnitude.” 

For a man so definitely non-Holly- 
wood in dress or words “FIRST-CLASS 
MAGNITUDE” amounts to a cataclys- 
mic pronunciamento. 

Again it shows that one who is fired 
by a great idea automatically adds 
emphasis to enthusiasm! And that is 
an important business measure. 


You saw it well illustrated when war 
conversion was hurled-at manufacturers 
. . . and when “impossible” schedules 
were handed them. 


But viewed in the light of subsequent 
experience, those quotas for air, land 
and sea weapons today seem modest. 
All because aroused men quickly found 
out first-hand what Arc Welding could 
do. And when it did the job well, they 
became enthusiastic . . . which brings 
triumph to any front. 
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A War Measure of First-Class Magnitude"..^ 



LOOK, MAHATMA: While 

you pondered on the magnitude 
of political measures for winning, 
Lincoln Engineers were enthusi- 
astically working out a very prac- 
tical measure that is away out 
in front in magnitude: 

"FLEET-WELDING" 

A First-Class Production Measure 
... of First-Class Magnitude 

This new, revolutionary technique 
using “ARC-FORCE” to speed 
the welding of all types of joints 
in plate, shapes and sheet is bring- 
ing back reports of 25% to 75% 
faster welding . . . also savings 
in electrode material and power. 
Cases also are reported where 
back-chipping and plate beveling 
are eliminated. 


STRENGTH: Stronger thoi 
SPEED: 2” per min. 

COST: 100% 


TYPICAL BUTT WELDS 

plate STRENGTH: Stronger tha 

SPEED: 9" per min. 

COST: 25% 


plate 


The savings shown at left are 
typical of this new technique de- 
veloped by Lincoln engineers. 



A Lincoln engineer is available nearby to 
help you apply "Fleet- Welding” Tech- 
nique. Write for Bulletin No. 440 which 
gives complete explanation of the simple 
technique and the welding procedures. 


THE LINCOLN ELECTRIC COMPANY 

CLEVELAND, OHIO 


Ctme^ccdo cp/ieafarf naZtioa£ recourse 




ARC WELDING / 


C 
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OTHER AIRCRAFT USES 
OF FIBERGLAS 




tt/Am cm tAeyAefe yew? 


are solving many problems, today 


tfuCteet Fiberglas* Fabrics 


Fiberglas Fabrics, due to their 
exceptional strength and dimen- 
sional stability, are giving new 
utility to coated cloths ... as 
developed by a number of coat- 
ers and fabricators. 

Made from Fiberglas Fabrics 
— coated on one or both sides 
with natural or synthetic rub- 
ber, vinyl compounds or other 
coating materials — these coated 
cloths have helped solve many 
wartime problems. They are, 
for instance, used in the fabri- 
cation of gun-bore sight screens, 
brilliant colored markers, sails, 
protective coverings such as bat- 
tery covers, thermal insulation 

ble connections. Experimental 
uses include fuel storage bags 
and distillate tanks. 


While the characteristics of 
these coated cloths differ with 
the type of coating applied and 
the manner of application, all 
acquire some highly essential 
quality from the Fiberglas Fab- 
ric base. These Fiberglas Fabrics 
are woven from extremely fine, 
continuous fibers of glass . . . 
inorganic, chemically stable, in- 
combustible, neither shrinking 
nor stretching under changes in 
temperature and humidity, com- 
bining great tensile strength 
with light weight. 

Such a combination of qual- 
ities has had a strong appeal 
to fabricators and users of 
coated cloths. Almost daily 
some potential use of this amaz- 
ing and versatile material is 
being suggested. 


Design Engineers are invited to write 

While much remains to be learned about the 
potentialities of coated Fiberglas cloths, conters 
and fabricators now have considerable data on 
their manufacture and applications. Should \ou 


Owens Corning Fiberglas Corporation, 1891 Nicholas Bldg., Toledo 1, Ohio. 
In Canada, Fiberglas Canada, Ltd., Oshatca, Ontario. 
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Fiberglas 


..A BASIC 
MATERIAL 
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These great ACTION sequences 
gun 


made with 


In newsreels recently, you’ve probably seen plenty of movie sequences 
showing Messerschmitts, or Zeros, being literally ’blasted’ from the skies. 
These pictures were taken originally not to furnish you with entertain- 
ment; rather, to furnish our armed forces with indisputable proof of 
enemy planes destroyed! 

These pictures are taken with a very unusual type'of 16 mm movie 
camera . . . known as the Fairchild GSAP. Mounted close to the plane’s 
guns, and to follow the bullets' course, these cameras automatically 
'grind' while guns are firing, and stop only after the last bullet has 
reached the target or the target area. 

You might well ask . . . "how can such a light, compact 16 mm camera 
operate so dependably in face of tire incessant pounding and vibration 
from engines and guns?” The answer, of course, lies in its unique design 
and in its precision manufacture. Designed in cooperation with U. S. 
Army and Navy experts, it is built to the same precise standards which 
have kept Fairchild constantly in the aerial camera lead. 


It's the kind of camera every movie owner some day hopes to own. 




88-06 Van Wyck Boulevard, Jamaica 1, N. Y. » New York Ojlice: 475 Tenth Avenue, New York 18, N. Y. 

THE STORY OF AERIAL PHOTOGRAPHY IS THE STORY OF FAIRCHILD CAMERAS 
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"798 . . . 799 . . . 800 . . . Impossible!" 


This is a welding tip. 

At every weld, it creates a minia- 
ture inferno of biasing white heat. 
It carries heavy surges of electrical 
current, so intense that the result- 
ing heat will "inelt” or fuse two 
pieces of metal together. 

In the spot welding of aluminum, 
this intense heat has often made it 
necessary to stop production and 
dress or replace the electrodes as 
frequently as every 30 welds. Now, 


however, by cooling the electrodes 
with a refrigerated liquid, it is some- 
times possible to make as many as 
800 welds before it is necessary to 
dress or replace the welding tips . . . 
another amazing application of G-E 
industrial refrigeration! 

Many, many other new and im- 
proved techniques in refrigeration 
and air conditioning are helping in- 
dustry do the "impossible” in war 
production today. They’ll all be avail- 


able, and ready for any commercial or 
industrial application after Victory. 

To place your name high up on 
the preferential list for earliest avail- ' 
able data on finer postwar air con- 
ditioning equipment, write now to: 
General Electric Company. Air Condi- 
tioning and Commercial Refrigeration 
Divisions, Section 447, Bloomfield, 
New Jersey. 

BUYWARBONPS -£f 


GENERAL % ELECTRIC 

1c Radio Programs: The "G-EALL-GIRl ORCHESTRA," Sundays, 10 p. m., EWT, NBC . . ."THE WORLD TODAY" News, Every Weekday, 6:45 p.m., EV 
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HOW 10 UP PRODUCTION 
OF RADIOGRAPHS 40% 


If you’ve been processing x-ray films in solutions 
of ordinary powders, you can up production about 
40" simply by changing to economical Supermix 
liquid concentrates. 

Supermix solutions process films at a much faster 
rate. Ordinary powders require 7J£ to 9 minutes to 
develop and dear films, but with Supermix this is 
accomplished in only 4 minutes. 
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Amok Paris in 81 nun. Mortars 
Help Smash Defenses on All Fronts 

In the South Pacific as well as in Europe, allied 
Liberators of conquered peoples are making 
extensive use of American-buil 1 81min. mortars. 
These "little brothers” to the heavy artillery 
are proving one of the most effective weapons 
for wiping out hidden enemy emplacements. 

Certain parts of these mortars — parts which 
must have extremely accurate tooling — are 
made in Arnolt shops. Arnolt craftsmen take 
pride in such assignments. They have not only 
the skill and the will to do an outstanding job, 
but are equipped with the most modern ma- 
chinery and tools. For details regarding {heir 
qualifications, write for the 24-page brochure, 
"Available Facilities for the War Program.” 


COMPAN' 


• ATLAS COMPANY 


SEA-MITE 


ARNOLT MOTOR COMPANY, Warsaw, Indiana 
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wn to earth with the para- 
troop attack — or spot landing to administer 
vital aid to isolated wounded, today’s Red 
Cross men take to the air with confidence 
because of their SAFE-T-CHUTE. 

This modern means of helping to succor 
those in need of quick medical attention 
is but one more contribution of Switlik 
engineering genius. ☆ ir ☆ ☆ ☆ 
And when the war is won, he assured that 
Switlik resources will be ready for other 
needs. For the peace time doctor, too, will 
go where needed by the air’s fast route, 
with the established confidence that he can 
descend anywhere in safety because of his 
SAFE-T-CHUTE. 

Wherever you fly . . . whenever you fly . . . 
wear a SAFE-T-CHUTE, for it is truly 
"the life line of the skies.” 




TIIE MORE BONDS YOU BUY 
THE MORE HOURS THEY FLY 


SWITLIK PARACHUTE COMPANY 

Dept. A 9. TRENTON 7, NEW JERSEY 
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FIRST 

IN EXPERIENCE 


A FUIX TWO years ago. South Wind engineers 
found an answer that many are still hunting 
today. The search was for a heat exchanger design 
which combined qualities never combined before. 
We wanted tremendous heat output — but with 
minimum weight and size. And because safety and 
durability were vital, we demanded strength to 
withstand backfires and exhaust pressure, even if 
ventilating air should be completely cut off. 

Among the designs built and tested were those 
shown above. And out of these tests came the basic 


South Wind "tube bundle" design that has set the 
standard of performance and dependability for the 
industry. In fact, South Wind exchangers installed 
more than a year and a half ago for flight tests of their 
endurance are still operating and in good condition 
. . . after many times the life of other exchanger 
designs submitted to aircraft engineers. 

At Stewart- Warner, the search for even better 
heating never ends. But always the record shows 
South Wind FIRST IN EXPERIENCE. FIRST IN 
PRODUCTION, FIRST IN PERFORMANCE. 




West Coast Office: Steuart-Wamer Aircraft Heater Engineering and Sertic 





fjiODAY, the result of South Wind's "famous first" 

heat exchangers is seen around the world. For 
South Wind has delivered more exhaust gas heat 
exchangers than any other maker . . . more heal 
output capacity than all others combined ! 

Installed ahead of the turbo-superchargers, four 
of these exchangers deliver 800,000 Btu/hr. per 
plane! More than you'd need to heat 10 average 
homes in northern United States! Enough to keep a 
huge bomber's wings too warm for ice to freeze on 


them under the worst icing conditions . . . and keep 
the flight deck at 72 0 when His 32 ° below zero outside! 

And under the most severe operating require- 
ments, these South Wind exchangers prove over and 
over that they can deliver their tremendous outputs 
with unrivalled safety and dependability. 

If you have a heat problem. South Wind engineers 
can attack it with either exhaust gas heat exchangers 
or the numerous flight-proved South Wind hermetic 
combustion heater models now available. 


'J-fedtbuf 


HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO 14, ILL, 


1273 Westu ood Boulevard, West Los Angeles, California 
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4 Ways Needle 

Bearings Promote Cost Economies 






TYPE AT 



TYPE DC 



TYPE PN 


LOWEST COST PER GIVEN LOAD OF 
ANY ANTI-FRICTION BEARING IS BUT 
ONE OF THE NEEDLE BEARING'S CON- 
TRIBUTIONS TO COST SAVINGS 

One of the sutptising features of 
Tottington Needle Beatings, particu- 
larly in the case of the widely used 
D.C. Type, is their low cost — for they 
are recognized as the lowest in cost per 
given load of any anti-friction bearing! 

Yet initial cost is only one of several 
economy features which accrue to users 
of these modern anti-friction units. 
Consider, for example, the advantage 
of their high unit capacity in relation 
to cost. The smaller size of theTorrington 
Needle Bearings which may be used 
results in savings 'of .size, weight and 
material costs of surrounding members. 

faster handling of all parts on the pro- 
duction line. But it is the ease and 
speed with which Torrington Needle 
Bearings are installed that effect a 
major saving in time and labor requited 
for assembly. Furthermore, neither the 
use of snap rings nor staking the bear- 
ings in position is required— as once 


properly installed Needle Bearings will 
not shift or creep in the housing. 

Efficient lubrication — due to the 
basic design of these Needle Bearings 
— eliminates the need for complicated 
or costly systems for providing ample 
lubrication. This means simplification 
of the design and production jobs. 

Economias to Aid User 

All of these advantages add up to still 
another important cost consideration — 
a longer life of trouble-free service — for 
the product using Torrington Needle 
Bearings. Reduced costs of servicing, 
replacement parts and repair, along 
with lower operating costs due to in- 
creased product efficiency are features 


your customers will also appreciate. 

If you are seeking manufacturing 
economies and wish to increase your 
product's efficiency at the same time, 
you may find the answer in Torrington 
Needle Bearings. Our Engineering De- 
partment will gladly work with you in 
securing the full advantages of these 
bearings in your own- product planning. 
Write for further information. A copy 
of our Needle Bearing Catalog No. 30-A 
should be in every product engineer's 
file. Send today for your copy. 
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"It can't be done" . . . and never was . . . until Tube Turns successfully forged 
a cylinder head and barrel unit in approximately normal forging tolerances 
above rough machined dimensions. Strength? These forgings take the ter- 
rific punishment meted out by the speediest ships afloat — P.T.'s! Weight? 
About 55% LESS than older methods! 

Perhaps you have some part, or future development, that demands upset 
forging quality but seems too "difficult." It may be of steel, aluminum, or 
other light alloys. We welcome tough assignments, and offer aggressive 
engineering and research cooperation in every phase of forging — product 
planning, die design, forging technique, heat treating, metallurgy and testing 
. . . coupled with extensive modem facilities for precision production in big 
volume. TUBE TURNS (Inc.). Louisville 1, Ky. 
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Today, at Hawthorne, Northrop is 
turning out another “first". . . the first U. S. 
warplane designed specifically 
for night fighting! 

The Black Widow carries a skipper 
and a crew ... is the largest, most 
powerful fighter plane ever built. 

It can “smell out” enemy planes in 
the dark like a hound dog — hit them 
“from nowhere” with the shattering 
power of 20 millimeter cannon and 50 
calibre machine guns. 

With the range and heft of a me- 
dium bomber, the power of a Diesel 


locomotive, the Black Widow has 
fighter speed. Yet it’s 
handle, safe to fly. It’s hard to spin 
from even the tightest turns. It takes 
off fast . . . lands so slowly it sets down 
safely in the dark on small fields. 

The Black Widow is built on four 
years of battle knowledge and long- 
recognized Northrop skill and crafts- 
manship. 

And as the Northrop group is pro- 
ducing the new P-61 [or this year's 
battles . . . Northrop is pioneering still 
more advanced planes for tomorrow. 


NORTHROP 


BLACK WIDOW P-6/ Night Fighter 
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WITTEK 

MANUFACTURING CO. 
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for determining 
anti-knock performance 
of aviation gasoline 
under 

flying conditions 




PHILLIPS PETROLEUM COMPANY, BARTLESVILLE 

A major supplier of 100 octane gasoline to the Army, Navy, and United Nations air forces 
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NOSE TO TAIL, TIP TO 

Grimes Lights are "on the job " 


Since 1930 we have introduced more than 120 types of lighting 
designs to the aviation industry. Among these are electrically retract- 
able landing lights; recognition and signaling lights, flush formation and 
exterior units, and a line of standard wing and tail lights. Inside the 
plane, Grimes lights are used for ultra-violet lighting, indicator and 
instrument service, and general interior dome lighting. 


Grimes offers the industry unequaled experience in the aviation 
lighting field and engineers and designers to solve your every lighting 
problem. In the post-war period, Grimes stands ready to share this war- 
tested experience in aircraft lighting with the industry in planning the 
future development of unlimited air travel and air commerce. 


As specialists in design and manufacture of aircraft lighting 
equipment, Grimes can supply today a full complement of lights for any 
plane . . . heavy bomber to light single-seater. 
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^^here are good bottlenecks and bad bottlenecks. 


To form a perfect seal, the thread of a bottleneck and the mating thread of the 
closure must conform. By inspecting the thread contours of the bottlenecking mold 
and the closure, with a Jones & Lamson Optical Comparator, the accuracy of 
both is assured. 


Forming Dies for plastic caps, and Seaming Rolls for metal cans are also inspect- 
ed with Jones and Lamson Optical Comparators. 


If your inspection department is a bad bottleneck, it will pay to investigate the 
possibilities of inspection by optical projection with Jones & Lamson Comparators. 
There is an experienced Jones & Lamson inspection engineer near you, ready to 


study your inspection problems— call, write or wire him without hesitation. 



'-'^'THATGOLF BALLS MUST BE PERFECTLY ROUND TO BE 
TRUE? THEY ARE INSPECTED FOR CONCENTRICITY 
WITH JONES & LAMSON OPTICAL COMPARATORS 


JONES & LAMSON 

MACHINE COMPANY 
Springfield, Yermonl, U.S. A. 



Manufaclurer of; Universal Turret Lathes • Fay 
Automatic Lathes - Automatic Double-End Milling 
and Centering Machines • Automatic Thread 
Grinders • Optical Comparators • Automatic 
Opening Threading Dies and Chasers. 





WOULD GIVE TIIEIR 
EYE TEETH TO KNOW 


Secret weapon of American war industry is surely the 
electronic tube. It has revolutionized industrial and 
manufacturing methods, brought about startling new 
production techniques . . . many of them well kept secrets 
that enemy agents would give their eye teeth to know. 
As a major supplier of electronic tubes, Westinghouse is 
proud to be sharing in this still secret, but tremendously 
vital "electronic revolution.” 

To meet the enormous demands for Westinghouse Elec- 
tronic Tubes — from the armed forces as well as war in- 


dustry, we’ve increased floor space 20 times, trained 28 
new workers for each one formerly employed, multiplied 
output 30 times! And now we’re not only meeting time 
and quality musts on all Government contracts — we’re 
also continuing to supply the heavy demands of war 
industry. Your nearest Westinghouse 
Office or Distributor will be glad to re- 
ceive your inquiries for Westinghouse 
Tubes. Westinghouse Electric & Manu- 
facturing Company, Bloomfield, N. ,T. 


Westinghouse 

>|»U« I* ■>* ernes '“•'OFFICES EVERYWHERE 
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ANGIER CORPORATION 

CORROSION PREVENTIVE AN D WATERPROOF PAPERS 

FRAMINGHAM, MASSACHUSETTS 


ROWNSKI 


CJO^J 




BATTLE AGAINST THE ELEMENTS — Chrysler Corporation ol Canada Limited was faced 
with this problem of . . . "Corrosion and other deteriorating agencies, making it impos- 
sible to transport finished motor parts to the fighting fronts, ready for immediate instal- 
lation and use." 


ANGIER versus CORROSION — Angier Corporation engineers cooperated in the solution 
of the problem. After studying all the phases of it they recommended A-19 BROWNSKIN 
GRIZZLYBEAR. 


RECOMMENDATION ACCEPTED — Angier scores again and again with its Corrosion Pre- 
ventive and Waterproof Papers which have revolutionized the packaging of finished steel 
and precision parts delivered to the war theatres throughout the world. 
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THE SCHATZ MANUFACTURING CO. 
POUGHKEEPSIE, N. V. 


2640 Boole Tower-26 • Cleveland: 402 Swetland Building- 15 
o: 902 S. Wabash Ave.-S • Los Angeles: 5410 Wilshire Blvd.-36 
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Aviation has been the greatest 
ring development department and 
testing laboratory in all history. 
Changes and improvements that 
once would have required years 
were condensed into months. 
Service that once would have 
covered months was compressed 
into days and even hours. 

Because of the things that have 
been learned from aircraft engines, 
industrial piston rings serve better, 
last longer, and give the engine 
builder greater design possibilities. 
High speed diesels, for instance, 
now have new horizons in output, 
because the PORUS-KROME* treat- 
ment, and the doubling of ring 
£rength (an achievement of the 
aesearch department) give rings 
♦ CWunwHuwAiocm) 


that can stand the added punish- 
ment involved. 

A lot of men in the Aviation In- 
dustry are thinking about the ap- 
plication of the diesel to post-war 
planes. Success will depend largely 
on materials with greatly expanded 
physical properties and service 
qualities. When you start your de- 


signing, you'll find a ring you can 
design UP to, instead of down to, 
ready and waiting. 

Whatever your needs, you'll find 
rings in every size ... of every 
type . . . for every purpose here. 
Koppers Company, American 
Hammered Piston Ring Division, 
Baltimore (3), Md. 
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TO TRY-AND COMPARE I 


Draftsmen all, including Chiefs, read on. 

We ask you to satisfy yourself (and us) whether you 
are getting from the drawing pencils you use 
the smooth responsiveness, 
the opacity of line, 
the uniformity and accuracy 
of grading, 
the strength of lead 

that put Dixon’s Typhonite Eldorado Pencils at the 
head of drawing pencils for draftsmen. That is a 
simple proposition. 

Send to us for comparison sample by filling in and 
mailing the coupon below. 

TYPHONITE 

ELDORADO 


Pencil Sales Dept. 61-J9, Joseph Dixon Crucible Co., Jersey City 3, N. J. 

Gentlemen: Name 

Please send me a free "Comparison Sample” of Address 
Typhonite Eldorado drawing pencil in 

degree. City. State 
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. OAOES • MEASURING 
. CONTRACT SERVICES 


MACHINE TOOIS 
INSTRUMENTS 


Now— for the first time— standardized air gage 
spindles and components for checking long, short, 
through or blind holes at the gage or remotely 
at the machine or bench. You can write your own 

No more engineering time and charges! Deliv- 
eries shortened to a matter of days. Interchangea- 
bility of spindles and components enables adoption 
of complete air gaging program at minimum cost 
and minimum gage inventory. 

No more GO and NO GO checking of internal 
diameters. Both tolerance limits are checked in 
one pass faster than either could be checked with 
a plug gage. Frequent, time-consuming and there- 
fore costly, inspections of gages are eliminated. 


Precisionaire spindles outlast plug gages 10 to 
40 times. 

No more human element of error when you use 
the Precisionaire. Parts with tolerances ranging 
from .005" to fractions of .0001" can be checked 
quickly by unskilled and untrained operators who 
merely present the gage to the part or vice versa. 


PIN-UP 


FACTS FOR POST-WAR PLANE PLANNERS 


N O. 1 



AVIATION, Sopte 


r, 1844 


Our answer to your enthusiasm for the 



We've had to keep on adding to our capacity 
for turning out Bristo Multiple-Spline Socket 
Set Screws. Recently, facilities were increased 
another 25%, representing hundreds of thou- 
sands more screws per week in the wire sizes 

The reasons why more and more manufac- 
turers of electronic and electrical apparatus, 
airplane parts, photographic, scientific instru- 
ments and a multitude of similar products have 
adopted Bristo Screws include* 


Assemby is FASTER, because of the easier transmis- 
sion of rotary wrenching power 

Assembly is EASIER, because there is no slippage — the 
key is geared to the screw. 

Assembly is SIMPLER, because Bristo screws easily 
reach hard-to-reach places. 

Assembly is TIGHTER, because the screw can be turned 
farther without bursting or rounding out. 

Disassembly is QUICKER, because the screw releases 
with a flick of the key — without socket damage. 


Why 


“BRISTO” Means “TIGHTER” 


No expanding pressure; the 
key pulls the screw around. 




152 Bristol Road, Waterbury 91, Conn. 


BRISTO “' SCREWS 


GEARED TO THE KEY — 
FOR FASTER, EASIER, 
TIGHTER SETTING 
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steel characteristics and response 
to heat treatment . . . 



The End Quench Hardenability Test de- 
vised by Jominy and standardized by SAE 
has now been accepted as a convenient 
measure of certain steel characteristics. 

With the proper technique and experi- 
ence the results of this test serve as a cri- 
terion of ( 1 ) depth • o/ hardening — a func- 
tion of carbon and alloy content ; (2) maxi- 
mum “as quenched [” hardness obtainable 
— a function, largely, of the carbon con- 
tent. (The depth of hardening can be fur- 
ther translated into a measure of the size 
of section in which the superior mechanical 
properties of the fully hardened and drawn 
microstructures can be secured.) 

As the principles of hardenability have 
become better understood and the value of 
the proper use of hardenability data has 
been more fully realized, the possibility of 
incorporating into specifications certain 
hardenability limits has been increasingly 


suggested as a means of better control of 
steel and steel products. Such limitations 
are now available in the form of harden- 
ability bands for some of the commonly 
used alloy steels which are designated as 
“H” steels. 

The specification of “H” steels will pro- 
vide the user, it is predicted, with material 
of enhanced uniformity with respect to 
those characteristics of which the end 
quench hardenability test is a criterion. 
Two of the more important of these charac- 
teristics comprise the maximum quenched 
hardness and the hardening to a depth nec- 
essary to assure the final desired mechani- 
cal properties. 

Our metallurgists have been in the very 
forefront of this development and are ready 
to discuss with you the possibilities of hard- 
enability studies as applied to your meas- 
urement of steel characteristics. 


U*S*S Carilloy Alloy Steels 

CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


UNITED 


STATES 



STEEL 




V* 









7 4xf On Active Duty! 



As engines increase in horsepower, and 
the size and carrying capacity of aircraft 
goes up, spark plugs become more and 
more a determining factor in perform- 
ance and dependability. Champion-Cer- 
amic Aircraft Spark Plugs in both radio 
shielded and unshielded types have 
earned an outstanding reputation for 
dependability, based solely on their per. 
formance on active duty with all branches 
of our air forces. The primary reason 


for this record lies in the specially de- 
veloped insulating material used in all 
Champion - Ceramic Aircraft Spark Plugs. 
This material possesses unequalled 
dielectric strength, exceptional resist- 
ance to heat and mechanical shock, and 
is practically impervious to moisture, 
fuel and oil absorption. As a result, the 
insulating properties of Champion insu- 
lators remain highly stable under the 
widest variation in temperatures and 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 


ft 
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The CONIC AUTOMATIC MACHINE COMPANY 
sees many 

GOOD THINGS AHEAD 


It is reported that 

Instant-starting fluorescent lamps 
in a greater variety of shapes and 
size s are promised after the war. 


A laboratory model of an electron 
'microscope has been made that fits 
into two suitcases and weighs 133 
pounds. 


One large processor of cereals in- 
tends to go into the manufacture of 
electrical appliances for use as 
premiums. 

|rl ready with C 0 N E for t.m.rr.w 

An aircraft manufacturing com- 
pany has announced its intention 
of manufacturing washing ma- 
chines and refrigerators after the 

in ready wlih CONE (or Um*rr*w 

Natural gas is being frozen and 
stored for emergency use in one 
American city. It is believed possi- 
ble to ship gas in this form from the 
oil fields to Eastern markets. 

|el ready vrilh CONE for lomorr.w 

The American Petroleum Insti- 
tute reports that proved reserve 
sources of crude oil are sufficient to 
meet requirements for “many gen- 
erations^. 

m raady with C 0 N E for tom.rr.w 

A - waterproof match has been 
'developed for jungle use and should 
be a convenience to hunters, camp- 
ers, and fishermen after the war. 


'The Navy is Using concrete stor-' 
age tanks for gasoline. Seepage is 
prevented by painting the inside 
with sodium silicate. 


A' new chromium plating salt is 
claimed to be more economical .and 
non-poisonous. 


One large manufacturer of auto- 
motive engines will have a light- 
weight, air-cooled, four-cylinder op- 
posed engine, based on its aircraft 
engines, for low-priced, post-war 
automobiles. 

|" ready will. CONE (or lemerrow 

A special new remover makes it 
possible to strip the paint from 
,blacked-out windows with a hose 
and cold water^ 

|*l ready with CONE (or tomorrow 

A device, now being added to 
large radial aircraft engines, injects 
water into the combustion chamber 
for better cooling, less detonation i 
and greater fuel economy. 

|*l ready with C 0 N E (or tomorrow 

A ~ new tool prevents wrinkles in 
pressed sheet metal. 


The new 4.9 mile Chicago subway 
is the first section of a system of 
four units planned to include 55 
miles of line and to cost 275 million 
dollars. 

let ready with CONE (or tomorrow 

The Alien Property Custodian 
has granted licenses to use more 
than 2,500 of the 45,000 enemy 
patents that he is holding. 

let r*ody with CONE (or tomorrow 

Ultra sound waves are being used 
to break the oxide layer from the 
surface of sheet aluminum before 
plating with tin. 

lot ready with CONE for tomorrow 

A new electric motor weighing 7 
pounds develops 3 horsepower at 
120,000 r.p.m. and reaches full speed 
in less than a second. 

dot ready with C 0 N E for tomorrow 

One application of a new chemical 
insecticide to the walls of a room is 
said to continue to kill flies for three 
months. 
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CEILING UNLIMITED 


Ever since the early days of flying, Wolf's 
Head engineers have been keenly alive to the 
problems of airplane makers. As engines have 
improved, and ceilings gone higher. Wolf's 
Head Oil has not only kept the pace, but fre- 
quently made advancements possible. 

Today, as in World War 1, Wolf's Head Oil 
is fighting all over the world. It is used by 


leading engine builders for critical tests and 
break-in runs. It is a primary choice of aviators 
and maintenance men. 

As tomorrow brings its new developments, 
Wolf's Head will match the designers' strides 
with this 100% Pennsylvania oil — the "Finest 
of the Fine." Wolf's Head Oil Refining Com- 
pany, Oil City, Pa. — New York 10, New York. 


WOLF’S HEAD 

100% PENNSYLVANIA 

AVIATION OIL 

P.Q.C.OJS. ( *&$ > Permit No. 6 
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I T’S hard to realize that the United States of tomorrow 
will include about 60,000,000 working men and 
women. To keep such a labor force gainfully occupied 
means high-speed, low-cost production to hold prices 
down and volume up. 

In this better, bigger, busier world of tomorrow you 
can profit by the experienced engineering advice that is 
one of the most important factors in Acme service. We 
design and make special tools to operate exclusively on 
your product and processes. We also manufacture dies, 
patterns, gages and fixtures. And, we produce to your 
specifications heat-treated aluminum castings that have 
no superior in their field. 

Acme service to the metal-working industry is 
complete. Your inquiry will receive prompt attention. 

fjPa/teton a/nd doc/ c €mnfum/ip dnc. 

DAYTON, OHIO 



HEAT-TREATED ALUMINUM CASTINGS... PATTERNS... TOOLS... TOOL DESIGNING.. 
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PROTECT YOUR MACHINES 


from Costly Hazard of 

"LUBRI-CHAOS" 

with the New, Super-Safe 


ALEMITE 



PLAN OF LUBRICATION 


for directing the proper selection 
and correct application of both 
lubricants and oils to every type 
of machine. 


created to pro- 
nes from costly 


all phases of lubrication^- the 
method of application. 


growth of Alemite's knowledge 
of lubrication gained through 
years of experience in every field. 

benefits of coloroute. 






Today . . . design engineers can "get ideas across" in 
physical form quickly, easily and economically with 
post-forming Panelyte grades. 

SAVES COST OF METAL DIES 

Channels, boxes and an unlimited variety of more in- 
tricately shaped objects with compound curvatures or 
sharp draws may be molded from flat plastic sheets 
utilizing inexpensive forming dies of cast phenolic, 
laminated phenolic or hardwood. No elaborate tool- 
ing, heavy equipment or high pressures are required. 


For forming, arbor presses, fast-acting hydraulic, pneu- 
matic toggle or cam-acting presses are all satisfactory. 
Hof molds are not needed — merely heat Panelyte 
rapidly to degree higher than in original manufacture, 
mold and allow partial cooling. Hot oil, metal baths, 
infra-red lamp ovens are superior heating agents. 

1001 POSSIBLE APPLICATIONS 

Only a fraction of the weight of the metals they re- 
place, these fully cured thermo-setting sheet plastics 
offer many "firsts" in specific plastic fabrication. 
Write for Engineering Bulletin on Panelyte post- 
forming grades and samples. 



MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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^0/lTHOUT hoist or crane, with the tires 
on or off, the Barrett Brake Drum 
Lathe handles and services the largest and 
heaviest aircraft brake drums, right on the 
field or in the shop. Assured precision work 
with one-man operation, the Barrett Lathe 
drastically cuts maintenance cost and man- 
hours on every job, every time. 

Powerful, compact, operating off any light 
socket, the speedy, versatile Barrett Lathe 
takes but a few minutes to mount, machine, 
grind and hone to mirror finish the toughest, 
hardest drums. Furnished with bases for 
either stationary shop or portable field work, 
the Barrett Lathe saves vital time and labor 
on any job anywhere. 

Used by the Army and Navy Air Forces 
throughout the world, their Training Camps 
and some of the country’s largest commercial 
air lines, the Barrett Brake Drum Lathe is a* 
proven “must” where aircraft maintenance is 
a problem. Write for complete information 
and a demonstration today! 






•MRRftt 




BARRETT EQUIPMENT CO. 

'/lie. 'WorCd'e 'pined 'S'ui&e Service Squifimen: 

CASS AVENUE AT TWENTY- FIRST ST. • ST. LOUIS 6, MO. 
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ASSEMBLE THEM FASTER ... AND CHEAPER 




Wire stitching to 
speed up the 
assembly of air- 
plane and glider parts has advantages 
over both riveting and welding. It 
increases production. It lowers cost. 
It does not require skilled labor. 

U-S'S American Aircraft Stitch- 
ing Wire is tough and ductile enough 

that it clinches flat on the underside 
to provide full bearing on the ma- 
terial. Yet it is so hard that it actually 
punches a clean slug out of the base 
metal about the size of the wire itself. 
Thus it produces a clean hole — with 


U • S • S American Aircraft Stitch- 
ing Wire will penetrate gauges up to 
.035" for half hard stainless steel — up 
to .060" for SO aluminum and up to 
.040" for24ST aluminum. It is heavily 
coated with a tightly adhering zinc 
coating to withstand a minimum of 
300 hours salt spray test. 

Proved under the toughest operat- 
ing conditions, this high carbon steel 
wire is .051" size (with all tolerances 
under) and has a minimum tensile 
strength of 290,000 lbs. per square 
inch. It is put up on 5 and 10 lb. cores 

Aircraft Stitching Wire makes ap- 

welcome the opportunity of discuss- 
ing the application of this product to 
your wire-stitching needs. 
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Another "Flat-Top” Scratched 



. . . and Another Contact Problem 
solved by 

Mallory Engineering 


It takes skill and nerve to sink an enemy vessel. But it also takes a 
good electrical relay — with the best contacts it is possible to make. 
Without such a relay, equipped with such contacts, deadly torpedoes 
could never be launched. 


Consider these specifications, recently entrusted to Mallory engi- 
neers — specifications for a new type of torpedo bomber relay con- 
tact: Contacts to carry 25 amperes current of 29 volts DC, and to 
"make and break contact” once every second for 10,000 operations 
. . . the same contacts to carry an overload of 50 amperes at 24 volts 
DC for 100 operations, and to show no more than a 0.10 drop in 
voltage with 25 amperes. 



The design prevented brazing the contact into the assembly. To 
avoid this factor, Mallory engineers developed a new powdered 
metal. This metal, Mallory D-52, met the electrical requirements 
and was sufficiently ductile to be made as solid rivets that could 
be easily staked or spun into the assembly. 

Mallory solved this problem as it has many others, and the knowl- 
edge thus gained is still another additive of experience that’s ready 
to be passed along to you. No one in the contact business has more 
all around "know how,” or a more brilliant record for putting it to 
good use, than Mallory engineers. Why not put Mallory to work for 
you? Just send a drawing or description of the application you 
nave in mind. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 



ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL PARTS 
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MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND. SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT & DISC SURFACECS 


in your own plant 

T ODAY, although it is almost impossible 
to get more workers, it is often possible to get 
more output by selecting machines belter 
suited to the tasks they perform. 

Many manufacturers have substantially in- 
creased production by adopting compact, 
fast Walker-Turner Machine Tools in place 
of larger, more expensive units. Study the 
descriptions of the machine tools shown here 
and consider the possibility of speeding up 
output on operations within their capacities. 
Then send for catalog. 

WALKER-TURNER COMPANY, INC. 

Berckman Street Plainfield, N. J. 
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high im- 



. . . and how their embrittling effect on 
metal parts can be avoided 


Today, when choosing a metal for crit- 

must be considered . . . 

The effects of intense cold on its 
properties. 

The most common trouble comes, of 
course, from brittleness. 

To avoid it, metals need high ductil- 
ity and toughness, not only at ground- 
level temperatures but in the sub-zero 
cold of the sub-stratosphere. 

As this ductility and toughness, in 
turn, must usually be coupled with 

corrosion-resistance, etc., the problem 

that combines a// thedesired properties. 

This is exactly the reason why the 
Inco Nickel Alloys are especially use- 
ful for parts to withstand sub-zero tem- 
peratures. In addition to their strength 


increasingly brittle as the temperature 

High Properties 
at Low Temperatures 

The tensile strength of the high-nickel 
alloys at normal temperatures, for in- 
stance, is equal or superior to that of 

ness actually increase as the tempera- 
ture skids down into the sub-zero 
range. (See table below). 

The important factor of Ireedom 
from brittleness is illustrated by the 
results of Charpy impact tests. Here, 
the normally high impact strength of 
nickel at ordinary temperatures actual- 
ly increases an average of 10% at 
— 110°F. Inconel loses slightly in duc- 
tility, but both Monel and “K" Monel 


pact rating. 

Non-Magnetic Properties 

Three of the high-nickel alloys are non- 
magnetic at sub-zero temperatures. 
(See Table). 

Consideration of non-magnetic char- 
acteristics along with strength and duc- 
tility turns the spotlight immediately 




on “K" Monel. This alloy can be age- 
hardened and will remain non-magnetic 

and age hardening do not change its 
non-magnetic characteristics. 

A typical application is in the Sperry 
Horizon Instrument. Here the combined 
strength, ductility, corrosion-resistance 
and non-magnetic properties of “K" 

rial for long, accurate service. 

For further information regarding the 
properties and working of Inco Nickel 
Alloys, write for a copy of the booklet 
“Inco Nickel Alloys for the Aircraft 
Industry." A copy is yours for the ask- 
ing. Address: 
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For many years the choice 
of Aeronautical Engineers 
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For almost a third of a century . . . ever since 
the First World War . . . Berry Brothers’ 
research has anticipated every need for finer, 
more durable aviation finishes. Many vital sur- 


faces on America’s newest super-bombers are 
protected with Berryloid lacquers and enamels. 
In war and in peace . . . wherever men fly 
. . . you’ll find Berryloid Finishes preferred. 


aJ Paints - Varnishes • Enamels -Lacquers W_ 

Detroit 7, Mich. WalkerviUtOnt 

BOSTON • JERSEY CITY • CINCINNATI . CHICAGO • ST. LOUIS • INGLEWOOD. CALIF. • MONTREAL • WINNIPEG . TORONTO 


BERRYLOID 

AIRCRAFT FINISHES 
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FOR TOP-FLIGHT 
PERFORMANCE 


Stromberg Infection Carburetion 
"jRa&ed t&e IRooj" of fighter efficiency 


A Stromberg Injection Carburetor is standard equipment in 
the fastest and highest climbing fighter in existence for this 
excellent reason: The Stromberg Injection Carburetor auto- 
matically and instantly compensates for changes in altitude, 
position, temperature and speed. The gas mixture is always 
right for all flying conditions. And keeping our pilots on top 
is only one of its advantages. It has notably increased flight 
range as well. This ability to get more miles from a given 
fuel load will naturally make these Bendix-built and designed 
carburetors vastly important to the cargo planes of the future. 


Bendix 


PRODUCTS DIVISION 

Bendix Aviation Corporation, South Bend 20, Indiana 
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The Stake of the United States 
in Expanding World Trade 


W ITH the war in Europe racing to a climax, and 
with a sure pattern for the defeat of Japan al- 
ready outlined, American business is confronted 
with the need for an immediate decision on long-term 
economic policy. 

What is this country’s foreign trade program to be 
after the war? 

No intelligent appraisal of all the factors any longer 
can allow us to postpone considering the issue' merely 
because, in the past, foreign trade absorbed barely 
eight per cent of our production. 

Actually, a whole new set of conditions was injected 
into the picture by the first World War; but we per- 
sisted in ignoring these new factors. 

Almost overnight, the United States was transformed 
from the largest debtor nation in the world to the second 
largest creditor nation. At the same time, we made faster 
technological progress than any other nation. Thus we 
created the need for more dollar exchange on the part 
of the rest of the world and simultaneously made it 
harder for other nations to earn dollars. 

Today, as another, far vaster war is approaching its 
end, those changed circumstances are magnified. Amer- 
ica has new responsibilities— to itself, and to the world. 

Our war-inflated industrial capacity cannot be al- 
lowed to drop back to prewar levels without causing a 
domestic crisis which we dare not permit. 

And, because so much of the world is geared to the 
American industrial machine, we can no longer contem- 
plate calmly the repercussions of a largely self-sufficient 
trade program or of an unplanned foreign trade pro- 
gram. Either would inevitably set the stage for the next 
world war. 


If we are going to prepare ourselves intelligently to 
cope with this new problem, we must acknowledge 
certain basic principles. 

World trade cannot be rebuilt simply by attempting 
to restore prewar flows of goods. The war has so com- 
pletely changed the economic fiber of many countries 
that it is necessary to develop new trade relationships. 
The East Indies, for example, may find the demand for 
their rubber considerably reduced; the United States 
may, to a large extent, have to cease exporting cotton; 
Japan will need to find new substitutes for much of its 
exports of silk; the British will need new markets to 
replace the income which they formerly derived from 
their large overseas investments. 

We cannot expand markets for our goods, at home or 
abroad, unless we find ways of buying more supplies 


from more people at home or abroad, so that they will 
have more dollars to spend. 

And we probably cannot create increasing buying 
power abroad without first exporting more of our tech- 
nical skills— our engineers, our production and man- 
agement men— to build new markets for our own 
specialties. 


What is needed to rebuild the world’s economic 

system? 

1. Most basic of all, of course, are stable governments which 
command popular support. In the absence of strong gov- 
ernments, currency stability cannot be achieved. 

2. Most war-stricken countries, for a year or two, will need 
rehabilitation loans, because they will require far more 
raw materials, equipment, and live stock than they can 

3. Loans, however, are only a stop-gap, though often a 
necessary one. Far more important than rehabilitation 
loans will be the creation of better opportunities for war- 
stricken countries to sell to the rest of the world, partic- 
ularly to the United States, South America, South Africa, 
and India. The ravages of war do not completely destroy 
the ability of a country to sell. Indeed, it is surprising 
what large supplies of certain commodities war-torn 


have been restored. The invading troops in Normandy 
found shoes almost non-existent, but they found food 
more plentiful than in Britain. 

Better opportunities for war-stricken countries to sell 
would create opportunities for them to buy the things 
they will require to restore scattered industries and de- 
pleted farms, and would help those countries to get rid 
of the exchange controls which are now universal. So 
long as a country is able to expand its exports only slowly 
and painfully, and is dependent upon foreign loans to 
prevent the depreciation of its currency, so long will it 
carefully preserve exchange controls and other restric- 
tions in imports. That is why large advances, either 
through an International Monetary Fund or an Interna- 
tional Investment Bank, can make only limited contri- 
bution to the removal of trade restrictions. 

4. Permanent monetary and credit arrangements are needed 
to protect nations against temporary pressure upon their 
currencies, to permit necessary changes in exchange rates 
to be made in an orderly manner, and to assure that gov- 
ernments never again will repeat the “beggar-my-neigh- 
bor” policies of 1931 and 1932. 

5. Finally, the world needs a reversal of the trend toward 
economic self-sufficiency, which received a strong im- 
petus from the first World War and an even stronger one 
from the great depression of the Thirties. This does not 
mean that the efforts of many raw-material producing 
countries to diversify their industries should be opposed. 
Curing the late Nineteenth Century and the first part of 


this century, the international specialization of produc- 
tion was carried too far, with the result that many coun- 
tries became dependent for a large part of their standard 
of living upon the export of one or two raw materials— 
coffee, sugar, rubber, silk, wheat, wool, and meat. Be- 
tween the two World Wars,however, the pendulum swung 
much too far in the direction of self-sufficiency. Some 
densely populated industrial countries of Europe (Italy, 
France, and Germany) even attempted to become self- 
sufficient in wheat, fats, and sugar. So limited are the 
natural resources and technical skills of most countries 
that each one finds many things which it can produce 
only at prohibitive costs. Between the extreme speciali- 
zation of the late Nineteenth Century and the more re- 
cent trend toward extreme self-sufficiency, a happy me- 
dium should be sought. 


What role should the United States play in recon- 
structing the world’s international economic system? 

There are those who suggest that the United States 
be a more or less permanent Santa Claus. They believe 
that an excess of exports could be financed only by 
“loans"— loans that would eventually turn into gifts, af- 
ter producing bitter controversy over why the “debtor” 
country did not meet its obligations. The persons who 
assert that full employment can be provided only by an 
excess of exports are in effect saying that our economy 
cannot become self-supporting. That is a confession of 
economic defeatism which a young and vigorous nation 
should not be willing to make. 

The most immediate contribution which the United 
States can make to world reconstruction is to make it- 
self prosperous. 

Prosperity here means a large demand by our indus- 
tries for imports. The more we import, the easier will it 
be for foreign countries to meet their large and urgent 
needs for goods. In 1939, with a gross national product 
of $100 billion, our imports were $3 billion. After the 
war, with 55 million people employed and a gross na- 
tional product of $155 billion, our imports would be 
about $7 billion or $8 billion. 

Not only should the United States make itself pros- 
perous, but it should keep itself prosperous. So impor- 
tant is the United States in the world economy that a 
depression here is bound to produce a disastrous drop 
in the price o] raw materials throughout the world and 
to throw most countries into an economic tailspin. 

The United States should support the principle of a 
large fund to protect the exchanges of the world from 
temporary pressure. We should not permit differences 
over the details to prevent its establishment in ample 
time to be available during the critical period when 
war-stricken countries will need goods far in excess of 
their immediate ability to pay for them. Some arrange- 
ment, even though imperfect in details, will be infinitely 
superior to no arrangement. 

Finally, the United States should take the lead in 
breaking down barriers to trade. We are the logical 
country to do this, partly because of our immense do- 
mestic market, and partly because for most of tire last 
twenty-five years this country has been able to sell 
other countries more goods than they have been able 
to sell to us. One of the greatest contributions which 
the United States could make to a sound and expand- 
ing world economy would be to bring our imports, as 
soon as practicable, up to our exports. In other words, 
the United States, in the long run, should be hard to 


borrow from but easy to sell to. The United States 
should implement this policy (1) by continuing the 
negotiation of reciprocal reductions in duty, and (2) by 
accepting exchange rates which make foreign curren- 
cies cheaper in dollars than they were in 1939. So great 
will be the world’s need for goods that we can be sure 
that any dollar exchange earned by sales to us will be 
converted into American-made goods and will lead to 
larger exports. 

Time was when the United States obtained about 
eight per cent of its standard of living by sending goods 
abroad and bringing back other goods. Before the war, 
however, we were getting less than five per cent of our 
living by international trade. If, after the war, we were 
gradually to raise the proportion of our standard of liv- 
ing obtained by trading with other countries to ten per 
cent of domestic production, our imports would be about 
$15 billion or $16 billion a year. Our people would be 
able to buy many things which they now cannot afford, 
and scores of countries which export raw materials and 
luxury products would feel the stimulus of rapidly ex- 
panding markets. Their expanded demand for road 
building machinery, mining machinery, machine tools, 
agricultural implements, locomotives, railroad cars, 
electrical equipment, trucks, automobiles, and a mul- 
titude of products of our factories would create a mil- 
lion or more additional jobs in our factories. 

Although the United States would raise its standard 
of living by increasing its imports and its exports, it 
should honestly face the fact that the resulting shifts in 
production and employment would temporarily be pain- 
ful for some people. The increase in imports would be in 
commodities which other countries can produce for less 
than the cost at which much of our output is produced— 
such as sugar, wool, copper, some fats and oils, wines, 
winter vegetables and fruits. The increase in our ex- 
ports would come from those industries in which our 
superiority is greatest— particularly the manufacturing 
industries. Finally it would be advantageous, to the 
country as a whole, to shift a million or two workers 
from agriculture, where they earn about 60 cents an 
hour at best, to manufacturing, where they earn better 
than 80 cents an hour. 


The very fact that in economic matters the rest of the 
world is dependent upon the United States, exposes our 
country to great demands and to envy and misunder- 
standing. The United States must be willing to help the 
rest of the world, but its help should take the form of 
assisting other countries to help themselves. Never in 
all history has one country had such an opportunity to 
give the world a rising standard of living, to foster con- 
ditions under which peace flourishes. What greater 
tragedy could there be than to make the sacrifices 
which we are now making and fail to seize this chance 
to create a world of hope and opportunity in which the 
spirit of goodwill among nations is able to flourish. 



President McGraw-Hill Publishing Company, Inc. 


EDITORIAL 


Aircraft Distribution 

Enters a NEW Era 


O nce upon a time there was a very 
brilliant engineer who designed a 
wonderful airplane which flew like 
an angel and was very easy on the eyes. 
He showed it proudly to his friends and each 
one said, “That is the only plane for me. 
I should like so much to buy one.” And so, 
each night, the brilliant engineer went to his 
slumbers happily because he believed his ac- 
complishments to be successful. 

Since the world was then in one of those 
periods when inflated money was bursting 
through the doors of all the treasuries and 
burning holes in peoples’ pockets it was not 
very long before the brilliant engineer became 
possessed of a financial angel who put up 
the cash to build more airplanes like the 
first. Soon a goodly number were completed. 
The brilliant engineer sat comfortably in an 
office with "President" written on the door, 
waiting in vain for the return of those good 
friends who had wanted so much to buy these 
planes. In due course the angel grew tired 
and flew away to sounder investments. An- 
other airplane company had bitten the dust. 

T his parable is neither exaggerated nor 
is it an isolated incident in the his- 
tory of airplane manufacturing. It has hap- 
pened, with minor variations, in dozens of 
instances. It’s typical of the first phase of 
aviation merchandising. 

The unhappy truth is that many a pioneer 
manufacturer failed because he believed that 
bunk about building a better mousetrap and 
having the customers beat a path to your 

With the advent of the light airplane came 
a new generation of distributors who knew 
something of the basic principles of merchan- 
dising. The more progressive manufacturers 
learned that they must allow for sufficient 


discounts in their price schedules to attract 
responsible distributors and dealers. A healthy 
rise in personal aircraft sales was interrupted 

Now we are entering another new period in 
aircraft distribution. For many months 
Aviation has been presenting material de- 
signed to help manufacturers in their postwar 
planning. In this issue (page 116) we offer 
pictures of the first of the crop of new postwar 
airplane models along with one of the first 
distribution programs to be formulated in 
the personal aircraft field. 

T he plan is based upon sound prewar 
experience and tailored to fit the needs of 
our postwar national economy. It does more 
than sell airplanes. It sells young men and 
returning veterans the opportunity to find em- 
ployment in an attractive new business. Thus 
it contributes to the solution of the critical 
unemployment problem that lies ahead, and by 
increasing personal flying it promises to add to 
the fuller life that can be ours if we possess 
the wisdom to achieve it. 

These basic factors are the major ingredi- 
ents of the American enterprise system under 
which this country has reached its present 
stature. The plan is one of the first indi- 
cations of the revival of the system to which we 
have devoted our energies in both peace and 
war — the system to which we must direct re- 
doubled energy after the war. 

Manufacturers and distributors of airplanes 
or equipment and those who hope to enter 
this field should study the principles of this 
plan and apply them to their own businesses. 


r EDITOR 
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AIRPOWER CAN MEAN 

NATIONAL SECURITY 


By J. CARLTON WARD, JR., Preiidenl, Fairchild Engine 5 Airplane Carp. 

Maintaining the peace requires eternal vigilance, which can be 
had with least expense through an adequate air force. Here is a 
program — which might well become national policy — for continuing 
research and development necessary to keep air supremacy. 


T echnical development is the key 
to American airpower, present and 
future. In our national interest, 
what are the broad facts in this particular, 
and what should be our country’s policy? 

History shows that many great inven- 
tions have been developed and perfected by 
various nations, to the detriment at times 
of the nation that originally produced the 
fundamental development or conception. 
For example, America produced the first 
airplane in 1903, but in World War I it 
was compelled to fight in airplanes pro- 
duced by its allies, and for years the orig- 
inal American invention of the first flying 
airplane has rested in a British museum. 

Similarly, the principles of radar were 
first announced to the world in the United 
States as early as 1922 by two Naval 
scientists in the laboratory at Anacostia, 
D. C. Yet radar was developed primarily 
by Sir Watson Watts in Britain and 
handed back to us after we became her 
fighting ally and after we had been given 
time to prepare ourselves for the present 
struggle with the time purchased by her 
effort. It is interesting to note that Sir 
Watson Watts was knighted for the work 
which he did in that preparatory effort; 
the two naval scientists are known only 

In another case, the U. S. Navy, in the 
spring of 1918 in cooperation with the 
Sperry Corp, launched a successful flying 
bomb at Bellport, L. I, carrying 1,000 lb. 
of TNT. with a 400 mi. range. It had 
many features of the present German 

At the same time, Giarles Kettering and 
his associates began the development oi 
radio controlled flying missiles which they 
believed could assist in preventing future 
wars. It was left to the Germans, a 
quarter of a century later, to put this 
weapon into their own concept of total 
war. Such instances can be multiplied 
many times. 

At the expiration of World War I, 
France emerged as the leading air power 
in the world, for she had more airplanes, 
more facilities, and more technicians than 
could then be found in any other country. 



But from that date on she declined stead- 
ily, not only in relation to other powers, 
but also in an absolute degree. 

From the outside it appeared that 
France rested on her laurels. Being a 
thrifty nation, she seemed to feel that pos- 
session of a quantity of airplanes met the 
needs of the situation. Subsequently her 
industry became a political football and 
attempts were made as late as 1939 to 
nationalize it under a socialist government. 
And so, as World War II approached, 
France found herself with politically dom- 
inated facilities which her government, in 
the throes of war, admitted were inefficient 
and wasteful. 

At that time I was head of a mission to 
the French government to promote pro- 
duction, and the first job to which we were 


assigned had to do with their worst head- 
ache, the nationalized Lorraine-Detrich 
engine factory. Production standards 
were lower in the nationalized industry 
then had been the case under private man- 
agement 

An excellent article (see page 56, Jan. 
1942, Aviation) written by an American 
who lived through that period in France, 
carefully sets forth those factors that 
undermined France’s effort in preparation 

The lessons to be learned from French 
experience are clear. They are : 

1. Possession of the most airplanes at 
a given moment does not, per sc, mean 
realization of continuing development nor 
the successive production of improved 
models. 

2. Private industry, with its competitive 
aspect, surpasses to a marked degree the 
performance of government-owned facil- 

3. Merely to be confronted with a na- 
tional emergency does not solve the 
problem. In the instance of World War 
II, France was not given time enough to 
work herself out of her inferior position. 

Before turning to America's position, it 
might be well to examine that of Germany, 
popularly regarded as a nation of vast 
technical resources and possessed of ample 
skilled labor and engineering talent Even 
under Hitler, her factories operated under 
private management, but with govern- 
mental direction as to basic policy and, in 
many instances, government participation 
in the ownership. The government owned 
50 percent of the great Junkers Works, 
but in spite of that ownership, permitted 
the operations to be carried on by private 
management. Being a totalitarian state, 
the basic policies were laid down for the 
various manufacturers by the government. 

In 1933, Germany started active prep- 
arations for World War II. Ample facil- 
ities and money were provided by govern- 
ment for production and for research and 
development While a smaller country 
than our own, her appropriations for air- 
craft production were tremendous as com- 
pared with ours ; under her rearmament 
program her funds for research and devel- 
opment were many time those available 
here in our own country. 

Americans who inspected the DVL 
Laboratories — and they were many, be- 
cause the Germans at that time were free 
in showing them to us — all brought back 
reports on the tremendous facilities that 
the totalitarian government had provided 
for this one job of getting the most and 
best airplanes. 
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As a result, when World War II began, 
Germany had produced the greatest quan- 
tity of then-modern aircraft the world 
had ever seen. However, there were near- 
fatal mistakes made in the German prep- 
arations for war hi the air — mistakes that 
stemmed from over-all powerful govern- 
mental direction. These mistakes were: 
First, her assumption that airplane models 
should be frozen in order to produce in 
quantities, as soon as a satisfactory design 
had been evolved (this produced static 
designs of airplanes, modern at the start 
which, in the early stages of the war, 
were numerically superior to those of her 
enemies but which, as time went on, were 
inferior technically to the rapidly modified 
British designs) ; and, second, her air- 
planes were designed essentially for 
ground cooperation, and were considered 
by Germans themselves as primarily 
offensive weapons. Hence, they were 
weak in defense operations against enemy - 

Thus, totalitarian direction produced 
basic errors in policy that resulted in pro- 
ducts which proved inferior in over-all 
competition to the planes made under the 
relatively free enterprise system between 
competitive makers in Britain and, later, 
in America. Superiority is not a static 
thing — it is a dynamic thing. 

In Britain, active steps toward rearma- 
ment in the air began in 1938, the govern- 
ment laying down a very sound approach 
to overall British production, with dis- 


MR. WARD CONTENDS THAT— 

2. Military research, design, and de- 

a constructive basis through com- 
petitive private industry. 

to retain its ability to establish 
production processes and to per- 
mit the air forces to become fa- 

planes. This would assume that 20 
percent of the number of air- 
planes in the air forces will be re- 
placed annually. That would give 
the industry, if it, knew the size of 
the postwar air force, a basis for 

4. New and advanced models of all 

_ for a balanced air force should be 
developed. And quality of the 
product should be the primary 
factor in placing orders. 


pcrsal of manufacturing units and with 
competitive engineering designs. In this 
atmosphere the now-indispensable de 
Haviland Mosquito was developed by a 


private aircraft firm, independent of the 
direction of the Ministry of Aircraft Pro- 
duction. 

Even more important, when Britain had 
to meet the threat of German bombing she 
was ready with radar, developed in secret, 
which permitted 700 British fighters to 
stave off attacks by as many as 2,400 
enemy aircraft instead of being wiped 
out on the ground as had already been the 
fate of the warcraft of France, Poland, 
and of Germany’s other enemies. 

The radar locators, plus the efficient 
British fighter designs and their superior 
armament, took such a heavy toll of the 
Luftwaffe that it became an uneconomical 
form of war and was abandoned. This 
happened in spite of the high prediction 
Germany had made of subduing England 
from the air, thus hoping to avoid the risks 
of sea-borne invasion for which she had 
not equipped her Navy. By having in use 
at that critical time the fruits of engineer- 
ing development, Britain saved herself and 
perhaps the world from Nazi domination. 

And what of America? With all of 
these lessons before us, we had allowed 
ourselves to live on a starvation diet for 
development, even relative to the appro- 
priations for development of such a second 
rate power as Italy. The latter’s appro- 
priations for the city of Guidonia, an entire 
city founded for the development of air- 
craft, was something on the order of two 
and a half times our equivalent appro- 
(Turn to page 251) 
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. . . And a Child Shall Fly Them 


By IRVING STONE, A,,i*,nt Editor, "Arhtion" 

The plane isn't a contrivance which high school youngsters look at 
with awe. Today, they are not only ready to-receive aeronautical 
knowledge but the manual skill of flight, as well. That young people 
can fly, even at 14, is the proof of a unique experiment conducted 
by an educational institution and a flight school operator — a 
logical combination for ground school and flight training. 


A successful and novel experiment 
just completed at Bloomsburg, Pa., 
points the way to a potentially 
broad field of flight school operator activ- 
ity in conjunction with an educational 
trend in aeronautics which indicates na- 
tionwide recognition. 

The experiment— an aviation laboratory 
summer school— is significant in that 
it proved the ability of high school stud- 
ents, as young as 14, to absorb flight in- 
struction in addition to academic ground 
school training. Conducting the program^ 
was the operator-educator combination 
of Aircraft Services Consolidated and the 
lOS-yr.-old Pennsylvania State Teachers 
Cpjlege. 

..Activities of the former, an experi- 
enced flight organijation, were under the 
supervision of HdwSttl Ailor, founder of 
the Ailor Fly-Ur-Self System. And 


training by the college was under the 
guidance of Harvey A. Andruss, president, 
and John C. Koch, director of aviation 
education. 

From 1942 to 1944 the two facilities 
had jointly conducted a WTS program at 
Bloomsburg, training over 1,000 army and 
navy pilots and naval flight instructors. 
Accordingly, at the cessation of this ac- 
tivity in July, 1944, the two organizations 
wer^' admirably fitted by experience and 
cooperation to test the aptitudes of teen- 
-age students for flight and ground school 
' instruction, and also to set a pattern for 
the inclusion of similar training in sec- 
ondary school curriculum. 

Thirteen students were enrolled in the 
first class of the four-week summer pro- 
gram. Eleven of these were boys and 
girls ranging from 14 to 16 yr. of age; 
the other two, 18 and 21, were college 


students. The training program was con- 
ducted concurrently with the regular 
summer course for teachers attending 
State Teachers College to obtain credit 


in the high schools. Basic instruction in 
the two courses was identical, except that 
the teachers received additional instruc- 
tion concerned with presentation of sub- 
ject matter. In the second class, 12 of the 
23 participants enrolled were high school 
students. 

Flight instruction, consisting of 10 hr. 
of primary training in dual-control Fleets „ 
was started on the second day of the 
course, following familiarization with the 
details of airplane preflight check. Daily 
flying time varied from 30 to 45 min. per 
student, coupled with an equal amount of 
time for review of maneuvers performed. 
Ratio of students to instructors was four 
to one, and while one student was aloft 
with the instructor, the other students 
were occupied in the day room with 
ground school problems. 

Ground school consisted of 72 hr. of 
combined instruction in avigation, meteor- 
ology, civil air regulations, engines and 
theory of flight. In some instances, teach- 
ers attending the regular summer session 
of the college to obtain credit towards 
preflight licenses, gave this instruction to 
the students under the supervision of the 
regular instructors. 


110 


AVIATION, September, 




AVIATION, September, 




MAKING THE AIRPORT 
A BUSINESS CENTER 



By MELVIN H. NUSS, Secretary, Municipal Airport Commission, and Manager, 
Municipal Airport, Reading, Pa. 

Far-sighted planning and cooperation between city and county 
make flying facilities integral with community industrial life. 


P lanning the airport at Reading, Pa. 
began long before the physical proj- 
ect was started, the entire plan 
being based on the idea that a successful 
airport must be part of the business life 
of the community it serves. 

In the preliminary work was included a 
survey of the transport and shipping needs 
of Berks County and immediate area and 
the whole project was based upon the 
figures thus obtained. By these means the 
need for an airport was definitely estab- 
lished before the actual plans were started. 

Reading was one of the first communi- 
ties to approach airport planning on this 
sound basis ; since then several others 
have also followed suit. The example is 
one which could well be followed by 
every group of business men desirous of 
developing outstanding aviation facilities. 

The original field, built as a WPA 
project, was dedicated in October, 1939. 
At that time it had the conventional two 
runways of a CAA Class 2 airfield and 
no more apparent future than that which 
could be developed by any fixed-base 
operator who might think it a desirable 
location. 

When the AAF took over in '42, need 
for a prosperous local airport was recog- 
nized by a farsccing mayor and a progres- 
sive city council. An airport commission 
was appointed by the Mayor and Council 
in May, 1937, and necessary funds guar- 
anteed. Also, the original short runways 
were improved and lengthened and Read- 
ing shortly entered the group of airline 
cities when TWA made the airport a 
regular stop on its route to New York 
and the West. 

It was when the AAF acquired the field 
(as a support base for Mitchel Field) that 
the government offered to extend run- 


ways and build others, if the city council 
would add sufficient land. This was 
done, the .contract calling for return of 
the airport to the city six months after 
the termination of hostilities. By that 
time the field will have four runways, 
each over a mile in length and will be 
capable of handling any probable expan- 
sion of traffic, regardless of future in- 
creases in airplane size or weight. 

To support successfully a field of this 
type, a year-round flow of business is re- 
quired, both coming and going. Working 
in conjunction with the Airport Commis- 
sion, the Mayor and Council decided that 
the nearly 800 local industries and a pros- 
licrous farming community with a primary 
territory of service wherein 300,000 people 
reside and work, would be able to provide 



Melvin H. Nuss. leader in development 
and future planning o I Reading Airport. 


the business, if the airport itself had the 
the required facilities and connections. 

A postwar program was developed 
which would eventually call for an ex- 
penditure of over $1,000,000, half of which 
was immediately guaranteed' by the city. 
The' Board of County Commissioners, 
which in the past has assisted generously 
financially, indicates its further support 
This . was estimated to be necessary for 
buildings and other facilities for an up-to- 
date airport 

The general plan was that an airport, 
to be successful, must not be merely a 
passing point through which passengers 
will come and go, but an integral part of 
the business life of the community. To 
this end it is planned to provide, first of 
all, the usual airline offices and mainte- 
nance shops, better than usual accommo- 
dations for passengers and entirely sepa- 
rate spaces for the sightseeing public. 
Then, following the example of the larger 
railroad terminals, the usual stores, cater- 
ing to travellers, would be provided, to- 
gether with banking facilities and possibly 
a theater. Ample parking space and a 
service garage are included in the plan. 

Freight and air express are to be sepa- 
rate entities, with loading platforms for 
trucks and belt conveyors for economical 
handling of packages. Estimates have 
already been made for pneumatic delivery 
of mail to and from the city post office, 
thus removing the delivery time factor, 
hitherto the greatest obstacle to speedy 
airmail service. 

To make the airport part of the life 
of the non-flying public and to render 
them air-travel conscious, a produce 
market is planned as part of the general 
layout. Here, delivered by air within a 
few hours from their places of origin, will 
be sold Maine lobsters. Columbia River 
salmon. Texas early strawberries, tropical 
fruits, Florida swordfish and out-of- 
season vegetables and fruits now difficult 
to obtain, owing to transportation delays. 
Wholesalers will distribute promptly the 
produce to the comer shop keeper within 
the trade area, bringing to the housewife 
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who docs not desire to shop at the airport 
retail market, the same luxuries. Local 
grown produce, eggs and poultry will in 
turn be shipped to other markets hereto- 
fore unavailable to the local producer. 

To integrate the picture of a complete 
commercial center, instead of a "jump- 
ing off place," arrangements have been 
made for leasing store space to local 
businesses. As the airport is not more 
than 15 minutes drive from the middle of 
the city, it is to be expected that many 
shoppers will find this new business center 
with its free parking space a pleasant 
and convenient place for transacting their 
daily purchases. 

For the benefit of those who will learn 
to fly, arrangements have been made for 
flying schools, and low-rental hangars will 
be built for privately owned planes. 
Travellers by bus will find a commodious 
bus terminal, enabling non-air travellers 
to use their chosen method of trans- 
portation while enjoying all the other 


facilities of the airport. Plans have been 
discussed with a prominent airline special- 

local system as a feeder. 

Summing up, this city and the county 
in which it is located have come to the 
conclusion that an expenditure of several 


dollars per person in the entire county 
will be both advantageous and profitable, 
but that to make the investment safe and 
permanent, the airport must be a part of 
the business life of the entire community 
and not merely a flat place where one 
boards or leaves an airplane. 
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"GRASSHOPPERS" GO TO WAR 


By BLAINE STUBBLEFIELD, Washington Editor, " Aviation " 

Starring in a triple-action role — reconnaissance, gunfire control, 
and liaison — our light planes are fighting the sky-war just as 
certainly as their big-brother craft. What's more, the military and 
the manufacturers now seek non-spin simpler-control "flying jeeps;" 
resultant designs are sure to spark the postwar civil-plane market. 


B eginning with the invasion of 
Africa, the Artillery has been using 
effectively large numbers of the 
so-called “grasshopper" planes as “Air 
OP's” (air observation posts). The 800-lb. 
aircraft hide under trees, fly up and down 
gullies, spot enemy works and concentra- 

coordinatcd maps, correct salvos from 
their field batteries, call "fire for effect” 
— and then scram. 

Dodging groundfire and enemy fighters 
and natural obstructions, scanning the 
terrain for gun flashes and troop move- 
ments, making precision locations and 
transmitting information— all this leaves 
the two-man crew little time to attend to 
the fine art of flying. The Artillery pilots 


have the same trouble that civilians have: 
They sometimes cut it too fine and drop 
off in spins. Not many of them, but too 

Hence Liaison officers of the Artillery 
and of the Air Forces are now working 
with several aircraft manufacturers on 
higher performance specifications for the 
"grasshopper." If the war goes on for 
some time. Air OP's pilots will be sitting 
safer in spin-proof planes — sitting, that is, 
as safe as anyone can sit between two 
armies and under two air forces. In any 
event, the trend toward simplified-control 
non-spinning light plane designs augurs 
well for the postwar civilian market 

At present, however, the Artillery docs 
not favor two-control design, maintaining 


that it wouldn’t give the needed maximum 
maneuverability. 

It was in Nov. 1942 that three Pi 
Cubs flew off the deck of the USS c 

Africa. In error, a cruiser, several 

States Navy fired on them, happily w: 
out effect Then when they arrived o 
land, American ground forces cut loose at 
them. Capt Alcorn was shot down and 
was returned to his home with injuries. 
Lt. Snell was brought down by machine 
gun fire, uninjured. He send word ahead 
to his destination, once more took off — 
and was fired on again. He reached the 
field, however, but a major who had come 
out to meet him mistook his flying jeep 
for an enemy craft and gave him a blast 
from a tommy gun. No hits. The third 
ship, carrying Lt. Butler, with Capt. 
Devol as passenger, arrived safely. 

This was the bad beginning of what was 
to become a very successful enterprise: 
Light plane fire control and reconnais- 
sance for the Ground Forces. 

One interesting liaison plane operation 
was the conversion of LST (landing ship, 
tank) boats into Cub aircraft carriers. A 
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flight deck approximately 70-yd. long and 
12-ft wide was designed and built by the 
Engineers. The framework was mainly of 
4-in.-by-6-in. timbers, and the floor was 
regular steel runway matting. By trim- 
ming the ship with ballast in the forward 
tanks, the runway was given a slight 
down-hill tilt 

The takeoff started with braked wheels 
and high tail, so the pilot could see the 
white guide line painted on the strip, and 
the plane was held down on its wheels 
till the very end was reached. When the 
wind was at 10 mph. plus 9 knots of ship 
headway (making roughly a 20-mph. 
headwind) the airplane attained flying 
speed in three-quarters of the runway. 
Eight planes were shipped on this carrier, 
two on the flight deck, two on the main 
deck, and four disassembled. These planes 
went ahead of beaching operations, and in 
some cases landed with valuable in- 
formation for parties that had already 

In Sicily, landing strips»were few, un- 
even terrain caused serious turbulence, 
and liasion pilots learned to fly out to 
sea beyond range of gunfire, parallel the 
coast, and look up the valleys at what 
the enemy was doing. If caught over the 
water by attacking enemy fighter planes, 
the L-4’s were in a bad way. But they 
always managed to get over land, where 
natural obstacles helped them to evade 
speedier craft. 

The Germans, attacking liaison planes 
in Sicily and Italy, always came in 
groups, using Me-109's, FW-190's, and 
sometimes Ju-87’s and He- Ill's. Only 



Unique was conversion of some LST boats into "grosshopper"-p/ane aircraft carriers. This 
one, snapped at dock in Italy, takes "Cub" aboard via hoist. Note narrow flight deck; 
measuring about 70-yd. long and a mere 12-ft. wide, it's framed of 4"-by-6" planks and is 

enemy defenses just prior to beaching operations, and in some instances these planes land 
with information tor parlies already ashore. 


once, according to the Artillery Associa- 
tion, was a Cub jumped by a single enemy 
plane. 

The War Department press service tells 
of a certain Nazi heavy gun that kept up 
a slow but steady fire from behind a ridge 
despite all the fire concentrated in the 
valley. A grasshopper went up and 
scouted the terrain corridor. It spotted 
a big gun being run in and out of a tunnel, 
on tracks. The liaison pilot radioed exact 
coordinates locating the gun, and a gun 
in each of three American battalions made 


After pausing a half hour, the Germans 
decided things were right for more shoot- 
ing, so they rolled out their piece and 
fired another round. Quickly, a three- 
battalion concentration demolished the 
German gun. 

One day in North Africa, Air OP's got 

trating in a village over a hill. The 
American general wanted to sec the tanks 
for himself, so he himself went aloft in a 
(Turn to page 2S3) 



iV '"Cub^Lp^d 

at sea, and landed in North Africa. Unfortunately, two of ships were 
mistaken lor enemy craft and shot up by our own forces, as recounted 


in this article. The third, piloted by Lt. Butler and carrying Capt. 
Devol as passenger, came through unscathed. Here (left) Officers 
Butler and Devol prepare for takeoff from "Ranger." Right: Tail up. 
they're on their way. (U. S. Navy photos.) 


11S 


AVIATION, September, 1944 




Here's a practical, tested plan by which returning vets — and others 
— can set themselves up in the personal plane sales business to stay 
there. And that staying is most important, for — 

MERCHANDISING 
GOES BEYOND THE SALE 

By ALFRED B. BENNETT 


P OST-WAR EMPLOYMENT PLANS and 

the weather too often seem to share 
Mark Twain's words on the latter 
that “everyone talks about it, but no one 
does anything.” 

We cannot do anything about the 
weather, but we are doing something prac- 
tical in providing the means for gainful 
employment and advancement of return- 
ing war veterans and others. We 
have, not tomorrow but today, the first 
comprehensive plan for helping both men 
and women utilize their war training so 
that they may return smoothly to civilian 
life by developing their own businesses 
to the limit of their ability in the typical 
American way. 

Aeronca has made personal planes for 16 
yr. After fulfilling war contracts, it in- 
tends to continue making them. But the 
company does not feel that its job ends 
there. We of the organization feel that 
aviation has a responsibility to the public 
We have no desire merely to sell air- 
planes. We have, instead, the conviction 
that with young Americans willing to 
fight overseas, we at home should have an 
effective plan ready and working for 
them so that the disabled as well as the 
fit may earn a good livelihood. 

Our plan has been proved in practice. 
It is fully implemented so that the war 
veteran and war worker may get right 
into it and take advantage of past experi- 
ence It is obvious that the rate of post- 
war progress in aviation will depend 
largely on the speed with which the air- 
port program is realized. 

Here, for example, is how one 
light airplane dealer and airport operator 
helped himself to success, as well as aid- 
ing his community by establishing a 
sound, paying business : 

Cy Rich started as an airplane mechanic, 
learned to fly, and studied a practical 
method of airplane sales and airport oper- 
ation that the writer had instituted sev- 
eral years before at Hightstown, N. J. 
Cy did not lack ambition, but when he 
found himself at Easton, Pa., one day, he 
only had $12 to his name. 

He promptly borrowed an old plane 
from a friend and began operating out of 
the old Easton airport. Business im- 


proved. He soon found a better field, 
closer to the main flow of traffic and 
nearer the business life of the community. 
He leased this field for $33 a month and 
soon was making more than enough to 
pay for it 

That was in November 1939. By Janu- 
ary of 1943 he had 73 airplanes based on 



fly. Today, with Aeronca, he ho% 
evolved a comprehensive plan based 

Ing war veterans and helping re- 

1 adjust war workers with or without any 

componying article details Bennett's 
plan, with several "cote histories" to 
illustrate the jsroctical application of 


the field. He had bought a $1,000 port- 
able hangar on credit, paying it off at the 
rate of $20 a month. He soon financied 
six more hangars through a bank. He 
found that by going out and getting busi- 
ness in the manner already proved prac- 
tical at Hightstown, he could pay off his 
hangar costs, buy more airplanes, hire 
additional pilots to help train students, 
and operate a repair shop. 

Cy Rich at his peak was taking in $200 
a month from rental of 12 hangars, fees 
from staking 35 ships outside, selling 
airplanes (he sold 33 in his first year of 
business), instructing, doing aerophoto- 
graphy, and making repairs. The war 
necessitated curtailing his civil activities, 
but he proved to himself and his com- 
munity that a well-organized, practical 
plan can pay off. 

How do we help others to do as well as 
Cy Rich did? With a handbook now in 
preparation called How to Make Small 
Airports Pay, we are showing a man how 
and where to locate his business. It prob- 
ably will be in his home town. Or if 
there may be a better prospective loca- 
tion, we will advise him on the desirability 
of the site he chooses. That place of busi- 
ness will be a field suitable for an airport 
— nothing pretentious to start with, but 
technically right. 

We already have distributors in every 
state and in Canada. These are- being 
steadily augmented. They will help 
potential dealers determine the value of 
the land intended for the airport and will 
advise how best to acquire it. They will 
check on existing airports and other 
potential ones. They will point out the 
importance of traffic flow, study the trade 
area and the characteristics of the com- 
munity — in short, they will give the pros- 
pect the result of all our experience and 
training in a procedure that has been 
proved practical. 

If there is no distributor close to some 
particular point just yet, personnel from 
our Middletown, Ohio, plant will make a 
survey in his place. Drainage, elevation, 
boundary obstacles, and other important 
factors, will be studied, conclusions drawn, 
and definite advice offered. 

We think there should be no limit to the 
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Two Aeronca entries in tomorrow's light plane held. High wing two- 
place tandem job (top) designed lor Bight instruction and general 

peeking. Twin sister to this craft will have side by side two passenger 


(Hons Grolnhoeff photo) " 9 9 ( ) 


number of dealers within the distributor's 
territory. Anyone who can meet our 
standards should be eligible for an 
Aeronca airplane sales franchise. Con- 
trary to some beliefs, this practice will 
not slice the cake that much thinner for 
existing dealers. On the contrary, it will 
help everyone make more money by mak- 
ing more sales— because more people will 
be flying and facilities for flying will be 

efforts. We are assigning personnel to 
compromise any difficulties that may arise, 
with steady liaison maintained with the 
home office and plant 

That dealers can, with help, develop a 
highly successful business based on a 
small, carefully selected airport is proved 
again by the following case history : 

Gordon Cahill was still in his teens 
when he learned to fly from the proceeds 
of his job as a truck driver. Saving his 
scant funds, he and a partner bought an 
old, cracked-up plane with which to 
build flying time. Cahill stuck to driving 
his truck and, by continued careful sav- 

light plane. 

He journeyed from South Jersey to the 
Hightstown airport, which I was operat- 


ing, and made careful notes of our steady 
progress in instructing, hopping passen- 
gers, hangar rental, and airplane sales. 

to help because more airplane distributors 
and airports meant over-increasing inter- 

Cahill found a small field fairly near 
Bridgeport, N. J., and he soon had four 
students. A new and larger field was 
soon required as business expanded. He 
finally located a 73-acre tract of farm land. 
It was much better situated than his old 
field, being on a principal highway only 
half-a mile from Bridgeport. Cahill paid 
$25 a month for the entire tract, with 
house, barns, and chicken houses thrown 
in. He tore down the barns, and their 
lumber provided material for two T- 
hangars. 

His first flying club was formed when 
10 persons put up $50 each to buy a one- 
tenth share in a light plane. Monthly 
payments of $10 each for one year paid off 
the balance on the ship, and members 
flew at a cost under $2 per hour. This 
chance to build up flying time at a reas- 
onable cost soon attracted other students 
and additional clubs were formed. Every 


new club helped to form another. 

On all flights, Cahill demonstrated how 
easily the light planes handled. It wasn't 
long before the whole countryside was 
talking about the constantly expanding 
clubs, the ease of flying, the fun of taking 

Cahill soon decided to build two more 
and better hangars. His first one, 170 ft 
long and hangaring six light planes, was 
soon followed by one 212 ft long, accom- 
modating eight other craft. A nearby 
building supply dealer and Cahill's bank 

which later included two hangars each 45 
ft. square which housed individual planes. 

With Cahill’s business steadily expand- 
ing as a result of practices proved suc- 
cessful at Hightstown and now incorpo- 
rated into the Aeronca plan, the CAA 

flight examiner, which saved his students 
money and time in taking their tests. 

More than 400 men and women soloed 
from Cahill’s airport before the war took 
many of these into the armed services and 
postponed further civil aviation expansion 
until after the war. 

We feel that decentralization is a major 
(Turn to page 259) 
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THIS TIMKEN BEARING 

Carries 10,000 times 

ITS WEIGHT . . . 

But strength is not the only quality of this special 
bearing. Its surface must be finished incredibly 
smooth to insure correct feathering. It must be able 
to withstand a centrifugal load of more chan 
tons, yet permit the blade to swivel freely 
pitch is altered. 

It must take into consideration the 
caused by inertia, heavy propelling 
scopic effects. And it must carry 
applied at long 
sides of a base with only a 6Va" span. 

If you have a propeller feathering problem, we’ll be 
glad to help solve it. Don’t hesitate to consult us. The 
Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 

mm Toiler rurircs 
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• Still leading the field. Aviation this month 
inaugurates a new department, comprised of clear 
concise text and illustrations of practical ideas, meth- 
ods, and materials that will help America's aero- 
nautical industry continue to design and build the 
world’s finest aircraft. 

These Better Design features will be gathered from 
every phase of the industry in every part of the world. 

Some will come from service and maintenance men 
in combat zones — they will help service and mainte- 
nance men in other war theaters keep more planes 
aloft longer. Some will originate on aircraft produc- 
tion lines — they will help other production lines turn 


]>r 

out better planes faster. Some will spring from engi- 
neering departments — providing the answers for other 
such departments facing the same or similar problems. 
Some will come from experimental units — to help 
other researchers in matters of aerodynamics, ma- 
terials, production, operation and maintenance. 

These Better Design features will be presented in 
addition to Aviation’s other regulars, and should 
provide an unusual complement, especially to the 
Design Analyses and Sketch Book of Design Detail. 
They will make a ready reference, always-up-to-date 
handbook written for one purpose — to create better 
airplanes. 
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seals against moisture, is fitted into the 
retaining extrusion in less than five min- 

Simplification of the hatch design has 
resulted in considerable shop savings, and 
includes elimination of numerous screws 
and many hours of custom-built small 
parts assembly and adjustment to locking 
mechanisms. 

Another item of redesign improvement 
in the PBM pilot house is a single water- 
proof window which has replaced a two- 
panel section of comparatively complex 
movement in a dual-jogged track. The 
new window (Fig. 5) slides back and 
forth with "show case” simplicity in a 


track consisting of two channel sections 
lined with Schlegel cloth, and requires a 
minimum number of operating and locking 
devices. In redesign, the window has steel 
channel sections clamped fore and aft, 
over thin layers of Everseal filler. The 
handle is a glass block attached by vinyl, 
and a steel knob welded to the lower 
inside corner of the forward channel 
snaps into a spring latch on the sill when 
the window is closed. 

The window is installed by inserting 
the top first, dropping the panel into lower 


track, and inserting strips of phenol-fiber 
filler and Schlegel cloth strip between the 
window and the upper track channel to 
provide a firm seat (Fig. 6). Filler strips 
and Schlegel cloth are secured with 
countersunk bolts. 

When closed and latched, the vertical 
channel sections of the panel fit snugly 
against other strips of Schlegel cloth 
riveted to the pilot house frame. A rubber 
cushion attached to the vertical sill post 
prevents damage to the glass handle when 
the window is completely opened. 


Fig. 6. Application d tiler strips of phenol-liber inerted simultaneously with upper Schlegel 
consisting of singlewfiterproof "show-care” panel. 
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COWL FLAP ALTERATION 
ELIMINATES WEAR 


A N ENGINE COWL FLAP ASSEMBLY On 

A a PAA Boeing 314 was reworked, 
as shown in Figs. 1 St 2, by cutting away 
end portions and inserting V-shaped con- 
necting gap strips of asbestos-impreg- 
nated wire-woven 1/16 in. Neoprene sheet, 
to eliminate maintenance formerly neces- 
sitated by operational and vibration-chat- 
ter friction effects on overlapping ends. 
The connecting gusset is riveted to one 


llap section, and is secured by screws to 
the adjacent section to permit individual 
flap removal. 

The new unit, developed by collaboration 
between engine shop and engineering 
personnel, is still under service test to 
definitely determine the best gap mate- 
rial and end connection details, but after 
more than 1,200 hr., the Neoprene inserts 
show no apparent signs of deterioration. 


The only change is discoloration resulting 
from exposure to the elements. 

Before this re-design, the flap ends 
required replacement approximately every 
600 hr., and occasionally the countersunk 
rivets which were used to attach a Mi- 
carta facing to the underside of the over 
end of the flap fell out as the surrounding 
facing was worn away by friction. 

A coating consisting of equal parts 
graphite and dope applied to the contact- 
ing surfaces (Micarta removed) gave 
better wearing characteristics; continued 
departmental collaboration resulted in 
devising the Neoprene sheet insert. 
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High Frequency A. C. 
"Ups" Motor Performance " 

PART l 



load-responsive voltage regulators which 
permit parallel operation'*?! any number 
of generators and batteries in any com- 
bination of ratings and regardless of 
individual variations in generator speed. 
Power must be delivered to load points 
without loss of more than 3 percent of 
bus voltage. Normal operating voltage 
' is about 27, consequently the wiring must 
have sufficient cross-section of copper (or 
aluminum) to limit the voltage drop to a 
little over 0.75. 

Use of direct current at potentials 
higher than 27v. as a method of increas- 
ing system capacity has already been 
mentioned. The importance of using the 
highest possible voltage lies in the fact 
that each time voltage is doubled, current 
transmitted is doubled — and double cur- 
rent at double voltage means that the 
power transmitted is quadrupled. Such 
'voltage doubling can be repeated until it 
is too high to control safely, but at some 
point, heat dissipation rather than voltage 
regulation will become the limiting factor 
so that no further increase in current 
density is permissible, although the power 
still increases directly with voltage. 

Because of arcing problems, no d.c. 
voltage higher than 125 has been proposed 
for aircraft service, yet from voltage- 
weight considerations alone, this is still 
too low for minimum weight. At least 
one low-altitude airplane with a 120v. 
d.c. system has been built and used suc- 
cessfully for service up to 15,000 ft. At 
!20v., a given conductor will carry from 
4 to 16 times the power carried at 30v. ; 


By J. D. MINER, Wettinghoure Electric Sr Mfg. Co. 

Thirty horsepower for auxiliaries is a normal but somewhat tough 
order for the aircraft electrical manufacturer to fill. Here, one 
of those who handled it tells how it is done. 


■. systems for aircraft 

A craft is by no means a novelty. High- 
frequency wir.d-driven alternators were 
used as long ago as 1918 to power the 
rotary-spark-gap radio transmitters used 
in World War I. And during the early 
1930's, radio transmitters on Navy sea- 
planes were operated from wind-driven 
alternators and, later, from main-engine- 
driven alternators. 

It might have been expected that with 
this head start, a.c. systems could have 
been developed many years ago. In- 
stead, the need for battery standby power 
for emergency radio operation shifted at- 
tention to the development of d.c. radio 
apparatus.' As soon as batteries became 
s*andard equipment, low-voltage d.c. was 
available for other purposes and electric 
operation of accessories became inevitable. 
Success of the electric starter alone could 
well have been enough to establish the 
12-v. d.c. system as the standard power 
supply system for virtually all airplanes 
built prior to 1939. 

The convenience, economy, and reli- 
ability of electrically operated devices 
fostered the rapid development of addi- 
tional accessories and with the mounting 
list, power demands pyramided. Employ- 
ment of two or more generators in parallel 
became common, and the simplicity of 
parallel operation with d.c. generators 
became a powerful argument for the use 
of this current. The advent of war and 
new combat needs stimulated the develop- 
ment of still more equipment until, by 
1939, it was necessary to increase the 
power available by doubling the system 
voltage and standardizing on 24v. sys- 
tems for all large airplanes. 

Military loads kept right on increasing, 
hence pressure grew for still higher volt- 
ages. However, the convenience of bat- 
tery standby power discouraged most 
attempts to promote the use of d.c. at 


voltages higher than would be practicable 
for aircraft batteries. It was also feared 
that any substantial increase in d.c. voltage 
would lead to trouble at high altitudes. 
A few of the farsighted who advocated 
a.c. systems as a means of going to 
higher voltages had even more objee-' 
tions to overcome ; not only would battery 
standby power be impossible, but also the 
simplicity of parallel operation of d.c. 
generators would Be replaced by the com- 
plications of synchronizing and paralleling 
alternators. 

It is desirable to review the status of 
24v. d.c. systems before explaining the 
reasons why a.c. has become a military 
necessity. During the past few years, 
remarkable improvements have been made 
in 28.5 and 30v. generators. Outputs of 
100, 200, and finally 300 amp. were ob- 
tained from a single engine-mounted gen- 
erator. The 300-amp. rating was made 
possible by the 4, 000/10, 000-rpm. gen- 
erator takeoff provided on new-model 
engines, and it now appears that this 
high-speed takeoff will permit a rating 
of 400 amp. on a generator of 61 in. 
dia. and 14 in. long. 

All of these generators are used with 
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4 times if heating is the sole factor, or 16 
times if voltage regulation is the con- 
sideration. Weight reductions are sub- 
stantial although far fiom the ultimate 

With high Ac. voltages at altitudes 
above 20,000 ft, the problems of circuit 
interruption and motor commutation be- 
come extremely important Because of 
these problems it does not now appear 
practicable to use even the comparatively 
low Ac. voltage of 120 on military air- 
craft which must operate at 40,000 to 
50,000 ft It is a well-established fact 
that destructive arcs will be maintained 

density varies according to length" of arc, 
current carried, and composition of the 
electrodes. At 40,000 ft, arcs of con- 
siderable length will be maintained by 
50 to 75v. 

It will be seen that arcing prevents the 

switching devices are developed. Even 
then, such devices cannot prevent projec- 

which might set an airplane on fire, 
although 120v. d.c. altitude tests indicate 
that most such faults will bum clear and 

Even if switching problems are solved, 
successful commutation on small d-c. 
motors requires a large increase in the 
number of commutator bars between 
brushes over the numbers now used on 
30v. motors, and this - will usually nec- 
essitate a reduction in the number of 
poles and an increase in the weight of 
the motor, in spite of the smaller current 
to be carried by the brushes. 

However, weight savings in the use of 
high-voltage distribution are too great to 
overlook. Some way must be found to 
utilize a substantially higher voltage. The 
only way that appears possible is a change 
to a.c. Altitude tests indicate that the 
use of a.c. at 200v. does not involve any 
major circuit-interruption problems even 
at 50,000 ft Thus a.c. at once overcomes 
the two major objections to the use of 
high-voltage Ac. at ceiling altitudes. 
Further, a.c. arcs are much easier to ex- 
tinguish than d-c. at corresponding volt- 


Saving in weight of distribution copper 
by usipg 200 in place of 30v. amounts to 
hundreds of pounds on airplanes for which 
a.c. will be required. Admittedly, the use 
of a.c. brings new problems, and it will 
be necessary to show how they will be 
solved before alternating current can be 
finally proved to be both desirable and 
practicable. 

It is necessary to determine what handi- 
cap, if any, will result by changing from 
a 30v. d.c. system to a 200 a.c. system. 

The first important use of electric power 
on aircraft was for radio operation. Radio 
is still a vital load, but radio power prob- 
lems have undergone many changes. 
Early transmitting tubes required rela- 
tively high voltages, and many early air- 
craft radio transmitters used a.c. power 
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supplies because voltages as high as 2,000 
were readily obtained by the use of trans- 
formers and rectifiers, whereas d.c. dyna- 
motors or generators rated at even l,000v. 
were, at that time, of questionable depend- 

Advances in radio and tube design have 
greatly reduced power requirements. Mod- 
erately high-power tubes operating at rea- 
sonable voltages are available, and dyna- 
motors have been improved to permit high 
voltage with reliability so that there is 
little handicap involved from present d.c. 
systems. Because dynamotors permit 

ning, the great majority of aircraft radios 
are now operated from d.c. dynamotors. 
The Navy, however, still favors a.c. for 
much of its radio equipment and uses 
several types of double-output generators 
which supply both high-frequency power 
for radio and 30v. power for airplane. 
The a.c. power is also an absolute essen- 
tial for some new equipment which require 
several thousand volts (far more than 
can be obtained from small d-c. machines). 
It is therefore evident that with some 
redesign of the smaller sets, radio re- 
quirements can easily be supplied from an 
a.c. system and that, moreover, a.c. power 
is actually necessary and now has to be 
provided by special generators, or by d.c. 
to a.c. inverters when some of the higher 
powered special equipment is operated on 
a d.c. equipped airplane. Requirements 
for emergency radio operation still neces- 
sary can be met by small auxiliary sets 
which supply power only when on the 
ground and which are needed for ground 
operation of other accessories. 

The designer is more concerned with 
the problems of power-driven actuators 
than he is with radio equipment As air- 
planes grow, many functions must be con- 
verted from manual to power operation. 
Brakes, flaps, bomb-bay doors, pumps, 
landing gear mechanisms, and many other 
devices must be power actuated. The 
controversy between the proponents of 
hydraulic and electric operation will prob- 
ably overshadow any consideration of the 
relative merits of a.c. versus d.c. One 

planes is that wiring is less vulnerable 
to combat damage than hydraulic piping 
carrying inflammable fluid at 1,200 to 
3,000 psi. 

In general, electric apparatus appears to 
be more easily controlled by precision in- 
struments, especially for positioning ap- 
paratus, while hydraulic apparatus, espe- 
cially at low operating speeds, provides 
smoother operation and more direct appli- 
cation of heavy forces. Electric operation 
has definite advantages for remote con- 
trol or for power transmission over any 
distance. An intermediate scheme makes 
use of electric transmission to a hydraulic 
pump . and servo system located at the 
point of operation. A proposed applica- 
tion of this scheme is reported to have 
saved over 3 lb. per hp. compared to 
hydraulic transmission. 

Series-wound d.c. motors are used for 
heavy-duty actuators, since they deliver 
their lb.-in. per amp. regardless of 
voltage, so long as the voltage is high 



enough to supply the required current. 
On the other hand, a.c. induction motors 
lose torque rapidly as voltage decreases, 
maximum torque varying as voltage 
squared. Even at maximum voltage, no 

producing torque on the basis of 
lb.-in./lb./kw. This should not be over- 


be considerably lighter than a low-voltage 
d.c. motor with its heavy commutator and 
brush rigging. For other than torque 
applications: ax. motors have obvious ad- 
vantages. They are simple and reliable, 
the bearings being the only wearing parts. 

One of the greatest loads on large mili- 
tary airplanes is for operating power- 
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motor-generator sets are required per 
turret When driven by a 400-cycle 
motor, one large turret-drive motor-gen- 
erator set is 10 lb. lighter than the original 
27v. design, a saving of about 13 percent 
of the original weight. The a.c. motor 
drive is especially suitable for pumps of all 
sorts. Precision gyroscopes already are 
often driven by a.c. motors to avoid pre- 
cession effects such as might be caused 
by brush friction on d.c. motors or by 
fouling of bearings by carbon dust 

Regardless of the voltage selected there 
will undoubtedly be requirements for other 
voltages. Any number of voltages may 
be obtained with a.c. by means of static 
transformers ; voltage transformations 
with d-c. require dynamotors or motor- 
generator sets if voltage control is nec- 

It is evident that these are not com- 
pelling reasons for either d.c. or a.c. sys- 

obstacles ill the way of the proposed high- 


voltage a-c. system. The fact is, modem 
military airplanes require large amounts 
of both a.c. and d-c. If the basic system 
provides d.c., then inverters or motor- 
generator sets must be used to provide 
a.c. for instruments and other combat 
equipment. If the supply provides a.c., 
then rectifiers or motor-generator sets are 
required for d.c. operated devices. 

Two attempts were made by the AAF 
during the late 1930's to develop simple 
a.c. auxiliary engine-driven systems. An 
800-cycle single-phase system using in- 
ductor alternates was installed on the 
Boeing XB-15. The performance of 800- 
cycle capacitor motors proved disappoint- 
ing and there were also difficulties with 
system stability. Shortly thereafter, a 
3-phase 400-cycle system with parallel op- 
eration of two 14-pole 12.S kva. auxiliary- 
engine-driven alternators was installed in 
the Douglas XB-19. On the whole, the 
XB-19 power installation was successful, 
its operation vindicating the judgment of 


engineers who insisted that polyphase 
power would be essential for stable paral- 
lel operation of alternators and for the 
satisfactory operation of high-speed a.c. 
motors. The XB-19 was test flown in 
June 1941, and the performance of its 
electric system has been the basis for the 
new, larger, and more complete a.c. sys- 
tems now being developed. 

First requirements for a versatile and 
successful a.c. system are reasonably con- 
stant frequency and voltage. Variable- 
frequency a.c. has been seriously proposed. 
Variable-frequency power could be used 
for constant-torque induction motors by 
maintaining the system voltage propor- 
tional to frequency, but then radio or 

speeds would vary with the frequency. 
On the other hand, constant-voltage vari- 
able-frequency power, though suitable for 
radio or lamp loads, is not at all suitable 
for motor loads. Constant-voltage con- 
stant-frequency power is therefore neces- 
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sary if all types of loads are to be 
supplied. 

The decision of the AAF that the main 
alternators must be driven from the main 
engines and not from speed-regulated 
auxiliaries vastly increased the difficulties 
of providing a constant-frequency a.c. 
system, since the power takeoff which 
drives the alternator will operate over a 
speed range from 2,100 to 8,100 r.p.rn. A 
speed-governed variable-ratio drive is re- 
quired which will maintain the alternator 
at 6,000 rpm., while the engine varies 
over a speed range of approximately four 

Frequencies from 200 to 800 cycles have 
been considered; 200, 240, 360, 400, and 
800 cycles have each had strong advo- 

quirements are balanced against each 
other, the most favorable compromise lies 
between 200 and 400 cycles. There is 
little difference in weight between sys- 
tems designated for either of these fre- 
quencies, but 400 cycles permits maximum 
motor speeds of 24,000 rpm., and such 
speeds are likely to be required for some 
gyroscope applications. 

The highest possible speed with 200 
cycles would be 12,000 rpm., and this 
would be with a two-pole motor. A 
4-pole 400-cycle motor will give the 
same speed, with some reduction in weight 
because of the multipolar construction. 
Frequency of 400 cycles has now been 
definitely established, and there appears to 
be little possibility that any other fre- 
quency will be seriously proposed. 

Polyphase power is imperative after the 


experiences with the XB-15 and XB-19, 
since motor loads and parallel operation 
will be of predominant importance. Of 
two- or three-phase power, three-phase 
gives the lightest overall weight and some- 

specified to assure some starting torque 
on motors even under the condition of one 

neutral voltage for single-phase loads and 
also limits the voltage to line-to-neutral 
value in accidental contact with one of 
the lines, reducing danger to the crew 
from shock. 

A line-to-line voltage of 208 at the gen- 
erator was chosen after extensive altitude 
tests had established that this would pro- 
vide "burn clear" characteristics in case 
of usual cable faults. Line-to-neutral 
potential is 120, providing standard volt- 
age for such single-phase equipment as 
may be required. 

The question of number of generating 
units on each airplane has been debated 
extensively. Military considerations dic- 
tate that all essentials function when 50 
percent of the equipment has been put out 
of action. 

For this reason, several alternators of 
moderate rating are preferable to one or 
two capable of supplying the entire de- 
mand. Continued operation under condi- 
tions of severe damage from hostile fire 
requires maximum flexibility in making 
the output of any generator available to 
any load, cither by parallel operation or 
by bus transfer switches. Multiple circuits 


for all vital feeders are required for the 

The problem of driving an alternator 
at 6,000 rpm., while engine power-take- 
off shaft varies from 2,100 to 8,100 rpm. 
is occupying the attention of many engi- 
neers. At present, hydraulic transmis- 
sions appear nearer final development than 
do mechanical friction devices or electro- 
mechanical transmissions. Surprisingly 
low weight and high efficiency has been 
achieved in preliminary tests of at least 
one hydraulic transmission. Low weight 
has been achieved by gearing up the 
hydraulic mechanism to operate at ex- 
tremely high speed. High efficiency was 
attained by an ingenious arrangement 
which provides power transmission with- 
out any hydraulic work at an arbitrarily 
selected point midway in the speed range. 

All variable-ratio drives change ratio 
with load because of two factors: First, 
there is some slippage; second, stresses 
are high and there is elastic deformation 
which cuts down the stroke slightly as 
torque increases. This tendency to shirk 
load is an important advantage when alter- 
nators are operated in parallel, since it 
will help distribute sudden load changes 
while the governors are adjusting the 
drive controls for the new conditions. 

A further safeguard will be provided by 
an over-running clutch incorporated in the 
drive to prevent any possibility of reverse 
loading during parallel operation. Such 
reverse loading would take power required 
for maintaining load and expend it in a 
futile attempt to raise the speed of the 
main propulsion engines through the drive. 
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MACHMETER 
MEASURES SAFE 
TOP SPEEDS 

Here is a timely presentation of the principles of operation ond 
mathematical theory behind the Machmeter — the instrument which 
provides a measure of the safe maximum speed for those present- 
day aircraft which in level flight are gradually approaching the 
speed of sound and which in some maneuvers reach or possibly 
exceed this critical speed. 


T at speeds in the vicinity of the 
speed of sound has prompted de- 
signers to consider a phase of aerody- 
namics, which, for lower speeds, may 
safely be neglected. 

Previously, design estimates of lift, 
drag, control response, and placarded 
speeds were made on the assumption that 
air, like liquids, is relatively incomprcs- 

satisfactory for prediction of perform- 
ance of slower airplanes, but it was found 
lacking when high speeds (above about 

the relative speed of air at any area on an 
aerodynamic surface exceeds the local 
speed of sound, a discontinuity occurs 
which is evidenced by an abrupt increase 
in drag and, under conditions existing on 



occurrence of shock waves. 

Concurrent with the appearance of 
shock waves, the controls, due to the 
redistribution of pressures over the air- 
foils, lose their effectiveness. Continued 
flight under this condition may produce 
damage to structures not designed with 
regard to such operation. 


the speed of sound, it is desirable to know 
the relation between the two speeds, with- 
out the necessity of calculations made from 
several observations. 

The Mach number (after an Austrian 
physicist who pioneered in the field of 
compressibility) is the ratio of true air- 
speed to the local speed of sound. The 
Kollsman Machmeter is calibrated to 
indicate Mach numbers from .3 to 1.0 
(sound speed) with an accuracy of ± .01 
from the calculated value. 

In flight, the Machmeter may be used as 
a measure of the airspeed and altitude at 
which shock waves start to develop. With 
a carefully streamlined pursuit ship, the 
local relative velocity of the air will ex- 
ceed the true airspeed by only a small 
percentage, hence the aircraft may ap- 
proach quite close to sonic speed (a Mach 

cargo carrier or bomber with thick wings 
and irregular contour, the effects will 
become noticeable at a considerably lower 

The Mach number at which shock 
waves first appear is practically constant 
for a given airplane, being dependent 
chiefly on the geometry of the exterior 
surface, smoothness of skin, and to a lesser 
extent, on angle of attack. 

However, the critical value will gener- 
ally be reached at lower true airspeeds 
for higher altitudes, a fact at first appear- 
ing contrary to expectation, but which 
becomes rational when it is considered 
that sound speed varies with the square 
root of the absolute temperature and is 
independent of pressure. The standard 
decrease in temperature with altitude 
causes a corresponding decrease in the 

speed for a given Mach number. 

In a dive from high altitude when ex- 
ceeding the critical Mach number, a plane 
is not necessarily doomed when the con- 
trols go out The increasing sound speed 
coupled with a loss of true airspeed due to 

lost will often substantially lower the 
Mach number and hence revive the lost 
controls in time to make a successful pull- 
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In the past this was not common knowl- 
edge, and dives occurred from which the 
pilot presumably could have recovered 
had he known that in spite of the high 
indicated airspeed he had regained con- 
trol. Other pilots, having trimmed full 
nose up in-an effort to pull out while 
above the critical Mach number, lost their 
wings in a high G pullout, as controls 
suddenly took effect 

Operation 

A schematic diagram of the Machmeter 

phragm (dynamic pressure) is arranged 
so that its motion is altered by an alti- 
meter diaphragm (static pressure) fol- 
lowed by suitable amplification to the 
pointer. It is to be noted that no outside 

The airspeed unit is similar to the con- 
ventional airspeed mechanism, and its 
sensitive diaphragm expands in proportion 
to the differential pressure received from 

The altitude unit employs an evacuated 
diaphragm, which upon expanding as a 
result of altitude change modifies the 
magnifying ratio of the mechanism. 

As the speed and altitude of the plane 
increases, the pitot pressure causes the 
airspeed diaphragm to expand. When the 
altitude is increased, the altitude dia- 
phragm expands, pushing the floating 
rocking shaft to a new position. This 
movement changes the leverage ratio be- 
tween the sector lever and the rocking 


shaft lever. The movement of the rocking 
shaft is transmitted to the sector lever 
which rotates the sector in mesh with the 
handstaff pinion. A pointer fastened to 
the handstaff indicates the Mach number. 

A thermometal fork attached to the 
altitude diaphragm provides full range 
temperature compensation for the altitude 

Theory 

The Machmeter has been calibrated 
from the following formula: 

M = 2.23807 V( 1 + -/) ” 11 - 1 W 

where M — Mach number 

A P = Difference between pitot and 
static pressures (corresponding to a given 
indicated airspeed) and 

P = Static pressure (corresponding to 

Indicated airspeeds and altitudes for 
various Mach numbers are shown in Fig. 
2. 

As the formula shows, the Mach num- 
ber is a function of only two variables — 
altitude and pitot pressure. 

The true airspeed may be computed 
from a knowledge of the Mach number 
and the free air temperature, since the 



or, V, - U X C (2) 

where V , is true airspeed, and C is speed 
of sound. 

The speed of sound is a function of the 


absolute temperature only, and its value 
may be computed from: 


C = 44.8 V T (3) 

where C is expressed in mph. and T is 

the free air. It has been proven experi- 
mentally and theoretically that a thermom- 
eter in moving air will not indicate the 
true air temperature. The error pro- 
duced due to the adiabatic compression 
and the friction of the air moving past the 
sides of the temperature bulb is : 

< = - 0.8 X 10-* Vf (4) 

degrees Centrigrade and V, is the true 
airspeed. The factor 0.8 is empirical and 
dependent upon the shape and location of 
f he temperature bulb. One procedure for 


following formula 


rue airspeed from the 


V, - 100.2789 ^ Tt [(l + T5-)* 7 - 1 ] (« 
(from equations 1,2, St 3) 

2. Compute the true absolute free air 
temperature. The correction found from 
equation (4) is added algebraically to the 
indicated temperature and then converted 
to absolute value. 

3. Calculate sound speed from (3) and 
multiply by indicated Mach number. 

Use of the Machmeter indication 
eliminates the necessity of the resubstitu- 
tion of the true absolute free air temper- 
ature into formula (S) ; instead, the 
simple equations (2) & (3) arc used. 
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Save Money by Spending It— 
On Flaps and Retractable Gear* 


By RALPH H. UPSON 

Far from being deluxe extras — flaps should be dictated by economy 
if nothing else — even on planes cruising as low as 100 mph. 


1-4 of flaps and retractable landing gear 
nJ on light airplanes, some basis for 
evaluating improvements must be reached. 
Taking a hypothetical example, suppose a 
purchaser must choose between two air- 
planes of equal size, engine power, and 
load capacity, but one 10 percent faster 
and higher priced. The choice in this 
situation might be difficult because of the 
uncertain value of speed. 

On the other hand, assume the choice 
rests between two planes of differing 
size and engine power, one slightly cleaner 
and more compact, but both having sub- 
stantially equal performance figures. 
Since the smaller plane has lower power, 
it would have less fuel consumption, lower 
upkeep cost, and other operating advan- 
tages. As the smaller craft is lower in 

which offered the best marketing potential, 
the higher priced plane would have no 
sales appeal. 

The illustrations just given show that 
the only fair way to evaluate design im- 



formance, even though in the actual 
redesign part of the advantage may appear 
in the form of improved performance. For 
determining the advantages of flaps and 
retractable landing gear on a light air- 
plane, we shall, therefore, start with a 
specific light plane and redesign it in 
imagination as to power, size, etc., to 
maintain the same major performance 
characteristics. Accessories directly in- 
volved in this process are included as part 
of the design. 

Here must be avoided a pitfall which 
unfortunately is all too common in studies 
of this kind; namely, the temptation of 
including various changes and improve- 


reign t. 


tcific if 


:r consideration. For example, it 
be conveniently argued that because an 
existing lower-power engine is of substan- 
tially the same weight (such as due to a 
lower compression ratio) there is no 
weight saving in the reduction of drag 
and power. On the other hand, a ficti- 
tiously good case might be made for flaps 
and retractable gear by throwing in at 

and other incidental refinements. 

From a practical point of view it is 
quite in line to consider all worthwhile 



possibilities for improvement in connection 
with any proposed major redesign. Never- 
theless, the discussion here is on flaps and 
retractable gear alone, and no other 
changes will be considered except those 
directly involved with these particular 
items, including such changes in wing size 
and engine power as will serve to retain 
equal performance. 

Effect of Flops and Retractable Geor 

The effect of introducing the proposed 
new design elements is roughly as fol- 
lows; The use of flaps permits the same 
landing speed with somewhat smaller wing 
area. Such reduction in area will be as- 
sumed to be taken from the chord so as to 
leave an acceptable rate of climb ; but the 
reduction in profile drag will not be quite 
in proportion to the area because of the 
thickness required to maintain adequate 
spar depth and that added surface irregu- 
larity along the flap hinge line. In similar 
manner the weight saving is in pari 
counter-balanced by the addition of hinges, 
control connections, and a slightly in- 
creased beam weight Nevertheless, an 
appreciable saving in drag and weight can 
. be made. 

In the case of the retractable gear a 
substantial direct increase in weight is 
involved. The saving in drag, however, 
together with that permitted by the flaps, 

reduce the engine power and weight and, 
for the same range, the fuel supply and 
tank capacity. With similar power plant 
design, the cooling drag is also reduced. 
These savings in turn continue a benefi- 
cent cycle which permits still further re- 
duction in wing area, drag, and structural 
weight which, in the end, results in greater 
savings than might initially be apparent. 

Power Plant Weight 

As the principal ultimate savings must 
come out of the power plant, an important 
preliminary is to establish a fair basis of 
weight variation with required rated 
horsepower. For this purpose a plot of 

horsepower class is presented in Fig. 1, 
from which it appears that the average 
engine weight can be expressed as 

IF, = 55 + 1.8 hp. (1) 

This formula does not of course give the 
weight of any specific engine, nor is it 
valid much beyond the range in which we 
are interested. It would obviously not 
apply, for example, to an extremely low- 
power engine such as used in models. 

A plot of corresponding propeller 
weights is shown in the same figure. Ex- 
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in the elements affected by introducing 
flaps and retractable gear into the same 

It may be noted that the 20 percent 
reduction in drag is of the so-called para- 
site type, but nearly 12 percent reduction 
of induced drag is also obtained from the 
decreased gross weight The combination 
permits a slight increase of propeller effi- 
ciency sufficient to make the net power 
saving about 20 percent. The final engine 
power thus becomes 64 hp. which, substi- 
tuted in Eq. (5), checks the power plan! 
weight figure in the second column. 


The cheapest method of providing flaps 
on a conventional light plane is to dupli- 
cate the ailerons on the inboard wing por- 
tions. Even for a wing of the same size 
it is hard to show any increased cost on 
this basis. On the other hand, any one of 
Fig. 2. Weight equation solutions for miscellaneous parts and fuel. several improved flap types would give 

results still better than the simple flaps 
under discussion. The new wing is as- 


pressed in the form of a similar linear 
function, valid up to about 200 hp., the 
expression for the mean propeller weight 
becomes : 

IF, = 3 + 0.1 hp. (2) 
Fig. 2 shows that further allowance for 
engine mount, oil, exhaust, cowling, 
coops an ^K^aneous,^s« tma e as. 


of maximum or rated power, and the 
specific fuel consumption per horsepower- 


hour remains the same ; then, for the same 
cruising speed and range, the required 
tank capacity will of course be propor- 
tional to horsepower. The following 
formula for fuel weight, shown graphically . 
in Fig. 2, including a small allowance for 
the tank weight, is adopted simply be- 
cause it fits the capacity of the particular 
airplane that will be used as an example : 
IF, = 6 + 1.8 hp. (4) 

Summing up equations (1 to 4) that have 
to do with the powerplant, we get, as 
shown in Fig. 3 ; 

IF,,. =82+ 4.1 hp. (5) 

A similar principle, based on gross 
weight, is followel for the wing 1 and for 
the landing gear. For equal gross weight, 
the retractable landing gear is assumed 
40 percent heavier than the fixed type, in- 
cluding wing reinforcement around the 
wheel wells. 


Application to a Specific Airplane 

The airplane chosen as an example has 
the following general characteristics: 
Two-place; low-wing, untapered canti- 
lever; tractor monoplane with fixed tri- 
cycle landing gear; no flaps; 80 hp.; 
gross weight 1,300 lb. ; weight empty, 830 
lb.; wing area, 143 sq.ft.; span, 30 ft.; 
airfoil section, NACA 23013; fuel ca- 
pacity, 23 gal.; assumed cruising speed, 
100 mph. at SL, giving an operating 
Reynolds number of about 4 X 10*. 

The above formulas lead to the follow- 
ing weights for the power plant elements, 
which are very close to the actual: 


Bn. "/AS 


Engine 1991b 

Propeller II 

Fuel and tank 150 

Mount, etc 50 

Total power plan! wl 410 lb 


(Of which 328 lb varies linearly 
with the hp.) 

By employing sealed simple (or split) 

creased about 28 percent (max. C t from 
1.4 to 1.79)*. Including the effect of re- 
duced weight, the corresponding reduction 
in wing chord and area is 27 percent, and 
the profile drag reduction about 19 per- 
cent. Due to factors previously mentioned, 
it is conservatively estimated that the 
reduction in wing weight is only 15 per- 
cent. For this purpose, the portion of the 
tail which varies with the wing, estimated 
at 10 percent of the wing weight and drag 
(see footnote 1), is treated as if part 
of the wing. Table I gives the comparison 



sumed to be increased in thickness ratio 
from 13 to 16 percent, the flaps being 20 
percent of the wing chord. The ailerons 
are reduced slightly in span, but given a 

similar measure of control. 

It happens that the new engine power 
of 64 hp. is approximately in line with 
several engines on the market. Hence if 
a substantially higher power is retained, 
it would be to get increased performance. 

ity wheels and tires is apparently 
available. Nevertheless, the nominal 
lowance made for an imaginary reduction 
gives the fairest possible comparison. In 
this particular case, the maximum wing 
thickness of seven inches is insufficient 
to house completely any of the existing 
desirable wheel and tire sizes. With real- 
ization of the substantial benefits to be 
had from retractable gear, it is to be hoped 
that wheels and tires suitable for the 
purpose will soon be made available. 

(Turn to page 241) 
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Takeoff Analysis 
For Flying Boats and Seaplanes 


PART II 

By ERNEST G. STOUT, staff Engineer In charge at Hydrodynamics, Development 
Design Staff, Consolidated Vultee Aircraft Carp. 

Concluding his two-part takeoff analysis, the author presents 
varied computation methods, including specific examples for still 
air and for a 15 mph. headwind.* 


AS explained in the discussion of the 
stages of takeoff (Part I, page 150 
A. August Aviation) stage two is a 
transition from free trim to best trim. 
Determination of this point of transition 
has led to many of the discrepancies in 
evaluation of the takeoff integral. The 
following procedure has been found to be 
simple and perhaps the best empirical 
method for duplicating the actual phe- 
nomenon of "getting over the hump.” 
Experience has shown that for the aver- 
age conventional flying boat or seaplane 
there is a period in the region of the 
hump (usually occurring between a C, 
of 2.2 to 3.0) where the elevator control 
becomes strong enough to allow the pilot 
to check the increasing free trim at hump, 

maintain best trim with the accompanying 
lower resistance. Experience has also 
shown that this may usually be accom- 
plished at the point where the free trim 



illustrated in Fig. 4. The decrease in 
resistance resulting from maintaining best 
trim as soon as possible is considerable. 

The best procedure for determining 
where to shift is to obtain both free trim 
and best trim in this hump region. This 
procedure is illustrated in Table III : 



Upon determining the intersection point, 
all trims above this value, both free and 
best, are scored out and do not enter 
into the integration. 

With C , and Co known, hydrodynamic 
resistance coefficient, C H , can be obtained. 
Take care, however, to use the correct 
curve of free trim or best trim as the case 


The water resistance R in lb. can then 
be computed: 

R = C.wlA (25) 

which is derived from equation (13) 1 , 
with the values entered in the column 

For the values of C L used, determine 
values of aerodynamic drag coefficient C t 
from the aerodynamic characteristics 
curves corrected from ground effect. Given 
wing area 5 1 and speed in mph., then V , 
(aerodynamic drag in lb.) will be: 

D = .00256 CoSV’ (26) 

Total resistance is obtained by adding 
hydrodynamic and aerodynamic resistance 
R + D. 

Next step is to find the thrust avail- 
able at each increment of velocity. Varia- 
tion of thrust with velocity is a function 
of the propeller. Propeller characteristics 
are generally expressed as functions of 
the following non-dimensional para- 

1. Activity Factor (AF.) is a non-di- 
mensional function of the propeller plan- 

"blade elements for absorbing power, inde- 
pendent of the number of blades. It is 
an index between propeller blades of vary- 
ing solidity and is defined by the integral : 

«■> 
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1. Determine the power factor P, for 
the propeller from its activity factor 
(AF) as plotted in Fig. 5. 

2. Compute tire power coefficient C, 
using propeller RPM. 

3. Set up a tabular form as shown in 
Table IV where— 

N is propeller rpm.; 0.9 is scale and 
body correction; and constant 1/3600 
converts rps. to rpm. [see equation (29)] 

4. Plot T versus V or C, for use in 
the takeoff integration. 



Excess thrust available or net acceler- 
ating force T a for takeoff is then: 

T.~ T-(R + D) (32) 

With net accelerating thrust known it is 
then possible to compute the acceleration. 
For convenience in plotting, the reciprocal 
of acceleration 1/a is tabulated in the next 
column : 


A (33) 

The last column is required to obtain 
takeoff distance but may be eliminated if 
this item is not desired. The value v/a 
is obtained by multiplying each value 
of 1/a by its corresponding speed, taking 
note that to be dimensionally correct the 
speed here must be in feet per second. 

The values 1/a and v/a are then plotted 
against velocity and graphically inte- 

plied by their proper plotting factors is 
the takeoff time in seconds and takeoff 
distance in feet Area under the curves 


B 



Fig. 9. Cl .meets of Hermann Method 


may be obtained either by the use of 
Simpson's Rule or with a planimeter. 
The latter is more rapid and to be 
recommended. In the absence of a plani- 
meter the graphical Hermann Method, 
outlined later in this article, may be 
preferred. 

Derivation of Modified Method 

In the basic takeoff method, previously 
outlined, the load coefficient Ca is reduced 
in each step by the unloading due to the 
wing lift. The procedure may be simpli- 
fied if the wing lift is computed in terms 
of the hydrodynamic load coefficient, or 
equivalent C'a (referred to >Ca), so that 
it may be subtracted directly from the 
hull load coefficient C&. In this form, for 
each step is subtracted from the 
static load coefficient Ca„ of equation (22) 
and the load coefficient C A for the next 
step in the integration can be determined, 
without actually computing the wing lift 

As stated above, 

SC& “ <3*> 

where &C A is the wing lift expressed 
in hydrodynamic load coefficient form, L 
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from speed V, to speed V, the ave 
accelerating force is the difference bet 
the thrust and total resistance or 
Then the construction gives: 

BD - DC, ja 
CC, = g 

since the slope of the line was const™ 
equal to W/g and- 

BD + DA, jo 


:rage 





AA, g 

Since, on the average, DC, w 
nearly equal to DA, we may ad 
(42) and (43) giving: 

BD BD 2TV 
CC, A A, = g 

again, since CC, and AA, wi 
average, differ but little from 

O'.- V ■) 

2 


of the airplane. On the speed axis lay 
off, in feet per second, the point g, or 
32.2. From the point determined by these 
' 'O coordinates, draw a line to the origin 


■hich 1 


i the slope W/g. From the thrust and 


Takeoff distance is obtained in a simi- 
lar manner except that instead of adding 
the number of intercepts, the speed in 
each intercept o ' 


point of intersection with the upper curs 
(thrust curve), continue to draw between 
the two curves a series of intercepts hav- 
ing the same slope as the original line. 
The number of these intercepts will then 
equal the number of seconds required for 


s tabulated 

will then equal w " cr ? 6 I s , d,sl 
et traveled for velocity. Then, 


rom equation (33) 


Let us consider the course of events for 
the period during which the speed changes 
from V, to V K (Fig. 9). 

We may assume that in the change 
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and this value is entered in the table as 
the constant for determining both Ca 
and R. 

To simplify determination of lift and 
drag in pounds, a constant is computed. 
It is wing area S multiplied by the factor 
.00256, which for the example is: 


1,600 X .00256 = 4.1 (58) 

The factor .00256 is the p/2 of equa- 
tion (35) multiplied by (1.467)’ which 
converts v- in fps. to mph. if the com- 
putations are being based on fps. units' 
for velocity the factor would be sim- 
ply p/2 or .001189. 


The last constant is used in the deter- 
mination of the reciprocal of the accelera- 
tion 1/a and is the gross weight divided 
by the acceleration due to gravity. For 
the example this constant is 




0 20 40 60 80 100 120 140 


Take -off Time at ^ > 0,20, T w -Sec. 




The first step in tabulating data is to 
determine the end point of the integra- 
tion, which is the getaway speed V, 
where the plane becomes airborne. Trans- 
posing the expression for lift, equation 
(35) and using C t for getaway, the 
getaway speed in miles per hour may be 
computed : 


'■-lilt 


s 90 perc< 


where L, for this c< 
weight in lb., Pi, i: 
max. Ci (solving for t 
ance), and 5 is the wing area in 
For the example, 


'.-V: 


64000 


.00256 X 1.62 X 1600 


r-w-'j, „ 

As the flare to getaway is started at 
least 1.5 C, prior to actual getaway, the 
actual step-by-step integration is stopped 
at C, = 6.0 and the curves are faired 
from this point to getaway. With end 
point determined the C , column (1.) is 
filled in up to C, = 6.0. 

Using the speed coefficient constant at 
the bottom of Table VII the columns for 
V (2) and V* (3) in mph. are tabulated. 

For entering the trim curves, the static 
load coefficient, Ci, is computed and 
noted in the space provided at the top of 
Table VII. 

Following the procedure outlined pre- 
determination of the trim, r and load 
coefficient, Ci, is made. These data are 
tabulated in columns 4. and 8. paying 
particular attention to the shift from free 
trim to best trim at the hump. Fig. 10 
{Turn to fane 269) 
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Automatic Riveting 
Realizes Manufacturing Economies 


XX tl 


n OUT in Aviation (page 
ly and page 161 August) 
ie of pierced (punched) 
s, in place of drilled holes, 
a marked savings in time, 
cost, space required, and 
e at Martin aircraft plants. 

rting, and heading can be 


By PAUL WISE 

Chief Tool & Manufacturing Planning Engineer, The Glenn L. Martin Company 

Forethought and the application of a few simple rules could multi- 
ply production rates, reduce fabrication costs, and improve quality 
of work. Here are salient notes on specific tooling methods. 
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LOW TEMPERATURE WELDING 
EXPEDITES REPAIRS 

By CLINTON L. SWIFT 

Assistant Manager, engineering & Research, Eutectic Welding Alloys Co. 


Low melting point, high strength welding with Eutectic alloys saves 
gas and time, frequently permits much easier fabrication. 


W elding, as a method of fabricating 
tools and fixtures for mainte- 
nance, is one of the mainstays of 
the man who, in these days of shortages, 
must either make what he wants or wait 
a long time before delivery can be 
obtained. 

The fact that almost any shape may be 
built up by welding, with weld metal as 
strong as the rest of the material, gives 
this process considerable advantages over 
other methods of joining metals, which 
call for more or less mechanical work such 
as rivetting, tapping or use of clamps. 

Unfortunately, however, the old-fash- 
ioned system of using welding rod of 
substantially the same material as the 
parts to be joined called for a quite con- 


siderable amount of heat — frequently very 
much higher than the temperature at 
which the metal lost some of its useful 
properties. This contingency could often 
be prevented only by use of a joining 
material with lower melting point and gen- 
erally lesser tensile strength than the 
parts themselves, the result being that the 
finished work did not have the strength 
that might have been expected. It was 
the lesser of two evils, however, as the 
lower temperatures insured that the mate- 
rial would not be damaged. 

During the last 25 yr. metallurgists have 
experimented with eutectic fusion of 
metals, by using welding material which 
has such a strong affinity for the metals 
being joined that joints can be securely 
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Table I — Properties of Eutectic Welding Alloys 
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Flange Rolling Improves Quality, 
Speeds Output 


Thirty complete flanges an hour — and NO WASTE — is the result 
when tool designer and shop foreman pool brains and experience 
to solve this production problem at Curtiss-Wright. 


A plange rolling machine, using 
backing and forming rolls and 
• heating unit for making flanged 
bushings has been designed at Curtiss- 
Wright by Earle F. Lohmann, general 
foreman, welding department, and L. S. 
Lyon, tool designer. 

Using this machine, time for forming 
and cutting off has been reduced to ap- 
proximately two minutes per unit. The 
metal is worked continuously during heat- 
ing and forming, producing high standard 

Results with this machine are far su- 
perior to more common welded or riveted 
constructions because the flange is part 
of the body metal. Welded flanges develop 
internal stresses unless care is exercised 
in fabrication and are susceptible to fail- 
ure when subjected to severe and pro- 
longed vibration. Riveted flanges are ob- 
jectionable because of weight and the 
uncertainty of riveting. 

Normal procedure in fabrication of 
flanged bushings calls for the rough turn- 
ing of these parts from tubing of sufficient 
wall thickness to include the outside diam- 
eter of the flange, then heat treat and 


grind. The resultant loss of material is 
tremendous and has been regarded as a 
necessary evil. 

To overcome this loss and recognizing 
that short run requirements made neces- 
sary a very flexible unit, development was 
started on a machine to perform the job. 

The first attempts were very crude and 
the results unsatisfactory. A small roll 
was made and mounted on a bar of steel 
held in the turret lathe tool holder. Hand 
torches were used to heat the material. 
With no cooling or lubrication, the roll 
stuck very quickly and forming was done 
by pressure only. 

From these experiments, however, pos- 
sibilities were seen for speed of produc- 
tion and savings in material. A sketch 
was made of a group of rolls, with their 
movements and positions necessary to pro- 
duce a completed flange. Following this, 
a hand operated unit was built and set up 
in a lathe. Parts were made with all 
engineering requirements filled. Total 
production time was reduced to two and 
a half minutes. All movements were hand- 
fed and hand welding torches were used 


Through experience gained with this 
machine, a more elaborate device was de- 
veloped, with self-contained heating unit, 
cutoff tool and faster action. Designed 
for flexibility in many different applica- 
tions, it produced uniform results. 

The capacity of the machine in form- 
ing tubing ranges from one inch by .035 
wall to 3i in. by .250 wall and the tubing 
can be flanged on both ends. By the use 
of special jaws, tubing of 6-in. dia. and 
.250 wall can be flanged on one end only. 
The machine can be used without revolv- 
ing the head and has been used very suc- 
cessfully in heading bolts. Equipment to 
do this is simple and requires no change 
of any consequence. Uses can be extended 
to the manufacture of double integral and 
central flanges, also external and internal 
upsetting. The device has already demon- 
strated its value on production runs with 
high productivity and great savings in 

The flange rolling method consists in 
heating the metal until it has attained a 
plastic state, following this immediately 
by a series of press operations. During 
the process the metal is rotated so that it 
is worked uniformly and is supported by 
backing rolls, which control the flange 
formation. A series of forming rolls com- 
pletes the steps so that the metal may be 
made any desired shape. 

The machine is mounted on an eight- 
foot I-beam with the web horizontal. At 
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one end of the web is a heavy cast iron 
head carrying a spindle in two large roller 
bearings. This tube has an inside diameter 
of 6i in. and the housing projects from 
one end to receive a chuck, and at the 
other, a work centering mechanism. This 
chuck and steady rest both open to admit 
6* in. dia. Spindle drive is a U.S. vari- 
able speed of three hp. with range from 
100 to 400 rpm. 

An adjustable heating unit of large ca- 
pacity is connected with the hydraulic 
mechanism so that it automatically moves 
into position, is turned on and lighted. 

A material feed has been provided, with 
stops so that when the chuck is stationary, 
a quarter turn of a handle allows ma- 
terial to be fed against a stop after which 
the chuck is dosed. 

The forming rolls arc actuated by hy- 
draulic pressure supplied by a pump 
mounted under the bed of the machine. 

The back-up and flange limiting rolls 
are carried on an arm that pivots on the 
back of the bed. These rolls are operated 
by moving a lever placed conveniently on 
the side nearest the operator. The heat- 
ing unit and a shutoff valve are operated 
by the same movement As the lever is 
pulled toward the operator, the back-up 
roll moves clear of the work and the torch 
moves into position, is turned on and 
ignited. When the material is hot enough, 
the heating unit is moved away and turned 
off by the action of the back-up roll mov- 
ing into position. 

Forming rolls are carried on a bed 
which moves in gibs and are powered by 
another hydraulic cylinder, the control for 
which is close to the other valve lever. 

Rolls, set up to produce a given flange, 
are brought into contact with the plastic 
material with sufficient force to produce 
the finished part while the material is 
still hot. Carbide tipped cutoff tools are 
used whereby the flange can be cut to 
length while red hot 

The tube is centered and clamped in 
the chuck, with the metal stock projecting 


from the face just sufficiently for forming, 
the remainder being in the spindle. The 
portion to be formed is then heated by the 
burners until a temperature above 1,400 
deg. F. is reached, and kept uniform by 
rotating the tube. 

The heat is turned off and the back-up 
roll is brought into a position back of the 
tube end. This back-up or supporting 
roll, on an adjustable carriage, has an 
axis perpendicular to that of the tube. 

Immediately, a conical shaped expand- 
ing roll is pressed into the tube, in contact 
with the inside, the other side of the roll 
bending over the material at a point op- 
posite the point of contact between the 


back-up roll and the outside of the tube. 

As this space between the back-up and 
conical rolls will vary with changes in 
the tube wall thickness, adjustments are 
made if required, by the mounting pro- 
vided for carrying the conical roll. 

Rolling contact with the conical face 
forces the tube wall into a flare while the 
tube rotation causes this flare to assume 
uniform proportions round the circum- 
ference. 

While the tube mouth is being flared by 
the conical roll, a turning roll is brought 
up against the flare perpendicular to the 
tube axis which crowds the flared portion 
(Turn to page 249) 
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New Machine Assures 
Drawing Accuracy 

By LYLE L. PIERCE. Master Layout Supervisor, Boeing Aircraft Co. 

Mechanically scribed grid lines speed production of Flying Fortress 
and Superfortress. Grids are used for master layout drawings. 


I ngredients from which wartime air- 
craft parts are made are not only 
metal, plywood, and plastics, but also 


The time element, however, has been 
lessened through the development of new 
and more efficient tools and equipment, 
one of which is the Boeing grid machine. 


It has saved thousands of man-hours of 
engineering time by mechanically scribing 
grid lines on templates over eleven times 
faster than by hand methods. 

With the advent of war there was a crit- 
ical need for a great quantity of the best 
planes available. Among these was the 
Boeing B-17 Flying Fortress. The Vega 
and Douglas companies joined forces with 


Boeing to provide the greatest possible 
four engine bomber production. To get 
these two California companies in opera- 
tion required the release of vast quantities 
of engineering information to the manu- 
facturing shops of Southern California. 

At about the same time the Boeing- 
Douglas-Vega production pool was organ- 
ized a similar pool involving other com- 
panies was established for the production 
of the Boeing B-29 Superfortress, thus 
greatly increasing the burden imposed 
upon Boeing’s engineering division. This 
entailed immediate release of engineering 
information on two different airplanes to 
the manufacturing shops of several com- 
panies. This matter was released in the 
form of master layout drawings. 

These master layouts, drawings made to 
exact size on large sheets of steel and 

as patterns in production of all parts 
hydropressed or hammer-formed. The 
templates were used as bases for jigs, in 
the construction of dies, and as drill 
guides. The master layout department 
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plates were made and as far as fabrica- 
tion and manufacture was concerned, the 
templates solved the problem. A way was 
needed, however, to improve the accuracy 
and lessen the drawing time. 

The accuracy of the master layout draw- 
ings was in a measure assured by the use 
of grid lines. These lines, forming 10-in. 
squares, were the background of every 
drawing providing a basis for accurate 
dimensioning of the part 

Accurate grid lines were highly desir- 
able. Before the development of any 
mechanical means of producing straight 
lines, human hands held the tools — cum- 
bersome steel scales and long straight 
edges, resulting in lines without the high 
degree of accuracy required. 

Overshadowing even accuracy was the 
tremendous time element for 5,600 hr. 
were spent in drawing reference lines 
on the master layouts for frames and 
bulkheads of one model alone. 

The engineers required some mechanical 
means of producing straight lines, per- 
haps a type of beam with cutters attached 
which could be lowered and moved across 
a sheet of lacquered metal cutting perfect 
reference lines. The Boeing master lay- 
out department set to work on the problem 
and the grid machine, a "robot” means of 
scribing lines, was the result 

This machine consists of twelve scribing 
edges, a carriage, a guide beam, and a 
squaring device all mounted on a table. 

The scribing edges are of tungsten car- 
bide hinged to permit lowering and raising 
before and after the cutting operation. 
Depth of lines can be controlled by vary- 
ing the pressure exerted on the scribers. 

Twelve scribers are mounted in brack- 
ets, adjustable to an accurate 10 in.-spac- 
ing by a special wrench which simul- 
taneously turns two adjusting bolts. The 
brackets are in turn fastened on a carri- 
age of welded tubular members. Mounted 
on three rubber-tired wheels, the carriage 
travels on four ball bearings along a 
straight edge, underslung from a beam. 

In using this machine the sheet to be 
scribed is laid on the table and clamped 

the carriage is propelled across the sheet 
by a crank operated cable. Result: 
Twelve clean, straight lines on the layout 
sheet, accurate to .001 in. 

To get the needed perpendicular lines, 
the sheet is turned at right angles and the 
operation repeated. Mechanical gridding 
provides an accurate and reliable founda- 
tion for all layout work. 

Accurate lines also simplify alignment 
of multi-sheet drawings. Full size draw- 
ings of bulkheads for four engine planes 
require four or five 5 x 10-ft. master lay- 
out sheets, but the grid machine eliminates 
alignment problems. Small holes at their 
edge allow the sheets to be bolted together 
after alignment 

True intersections at grid lines also 
eliminate the necessity of adding focus 
points to the layouts since the grid may be 
used as a basis for focal length adjustment 
and for checking the accuracy of the 

Reproduction accuracy is important 
especially on a detail template which is a 
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for simplicity 


A quarter turn and -click 
the Dzus spiral slot fas- 
tener is open or locked 

Today, more than ever before, the simplicity 
of the Dzus design is the main reason for its 
wide acceptance in the aviation industry as 
the dependable fastener. It's easy to install, 
quick to operate. No knobs or gadgets inter- 
fere with its swift operation. No special tools 
required to open or close the Dzus spiral slot 
fastener. Vital points on the modern airplane 
requiring frequent inspection and servicing 
are instantly accessible. This helps slash 
maintenance costs. 
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Hard Working Hydraulic Pumps 
Warrant Careful Service 


When several tons total pressure are concentrated in a vital unit 
no larger than a man's fist, Pesco's service instructions given here 
become of considerable importance. 


P umps for operating hydraulic equip- 
ment work at pressures up to 1,500 
psi. and though all built on the same 
principles, vary somewhat in details of 
mounting flanges, pipe connections, etc. 

Rotation in either direction is permitted 
without alteration or adjustment by the 
use of two sets of check valves, which 
also provide lubrication and pressure load 

Though the Pesco pump is the one 
specifically described, the instructions for 
servicing mostly apply to any standard 


type of hydraulic pump now used in air- 
craft work. 

Pesco hydraulic pumps are engine- 
driven, pressure-loaded, positive displace- 
ment, gear type, consisting of two steel 
gears in a casing, the drive gear meshing 
with the driven one and being turned by 
a shaft from the engine. (Fig. 1). 

Casing consists of a body and cover 
with matched pairs of loose-fitting bush- 
ings. The efficiency of the pump depends 
almost entirely upon the amount of clear- 
ance between the gears and casing, so 


Pesco pressure-loaded , end-port hydraulic 


Fig. 1 Four-view drawing of typical Pesco hydraulic pump, with names of parts. 
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these dimchsions must be kept down to 
a minimum. Wear is automatically taken 
up by pressure-loading the bushings so 
that they are pressed endwise along the 
shafts against the sides of the gears. 

fluid being pumped, these pumps must only 


agram. "L" indicate s /oose and "T‘ 


be used for oils or viscous fluids which 
have lubricating qualities and will not 
leak back through the small but essential 
clearances. (Fig. 2) 

As long as the engine is running the 
pump will operate. Torque is trans- 
mitted from engine drive shaft through 


pump drive shaft (Fig. 1, 3, 4 and 5), to 
pump drive gear and driven gear. On 
side where gears disengage, separation of 
teeth causes suction, which fills spaces 
between gears with fluid which is carried 
round outside of gears until reengagement 
of teeth forces out the fluid between them. 

Each bearing has a flange held against 
the end of the gear by fluid pressure from 
the discharge port The bearing has a 
seal ring on its smaller outside diameter, 
which returns the pressure fluid between 
the flange and housing. The bearing is 
loose enough so that this pressure moves 
it against the gear and maintains a con- 
stant minimum working clearance. 

Pressure loading valves admit fluid 
from pressure port to space between bear- 
ing flange and housing and also check 
flow to intake port Scavenging valves 
admit fluid from hearings and seal cavity 
to intake port and also check flow from 
outlet port. With reverse rotation the 
opposite valves function in the same man- 
ner. Four drain ports in the mounting 
flange drain off any leakage past the 
drive seal. 

Cover contains inlet and outlet ports. 
These are either “end" or “side" ports 
according to their position. In some 
models end ports extend at an angle of 10 
deg., to center line to facilitate installation. 
Covers have either pipe threads or steel 
port union adapters for direct tube con- 

pairs of 15-lb. spring-loaded ball check 
valves. One set provides lubrication while 
the other allows pressure loading of the 
cover bushings. As these valves are 
controlled by suction and pressure, their 
working is automatically governed by 
the direction of rotation of the pump. On 
the suction side the valves keep internal 
leakage pressure below 15 psi. and direct 
it back to the suction siefe. On the pres- 
sure side the valves 'provide communica- 
tion between the discharge port and the 
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back of the bushings, thus pressing them 
against the gears and reducing clearances 

Two matched bronze bushings, exactly 
like those in the body, are fitted in the 
cover and are also sealed with synthetic 
rubber rings. Spring-loaded spacers 
keep the bushings in contact with the 
gears until enough fluid pressure has been 
built up through by-passing from the dis- 
charge port to pressure load the bushings. 

Drive shaft splines directly into the 
drive gear with a loose fit to provide for 
any slight misalignment through wear. 
It is provided with a safety shear section 
to protect the engine in case of jamming in 
the pump. 

Two types of fluid seal are provided for 
the shaft; standard and floating. The 
standard type consists of a bronze disk 
cushioned against the nitroloy surface of 
the drive shaft A spring between shaft 
and pump gear holds parts in contact and 
presses the flexible seal ring between the 
thrust plate and disk. This is flexible 
enough to allow the surfaces to make 
perfect contact, even if the shaft is slightly 
out of line. Normal leakage up to 15 psi. 

seal partly pressure-loaded. 

Floating seal resembles the above with 
addition of a cup against which the seal 
disk seats. This cup is held in position on 
the shaft by a light spring and has an 
internal seal ring bearing on the external 
diameter of the shaft. This construction 
makes the seal proof against slight vari- 
ations in alignment of end thrust caused 
by shouldered spline teeth. 

Installation 

As all pumps in storage are filled with 
engine oil, they will only require to be 
drained and flushed with specification 3580 
(mineral) oil, if that oil is to be used in 


the hydraulic installation. However, if 
specification 3586 (castor) oil is to be used 
as hydraulic fluid, a thorough cleaning of 
the entire pump mechanism is necessary, 
as the admixture of only a trace of either 
oil with the other will result in consider- 
able subsequent trouble through gumming, 

Clean by draining the pump, filling with 
dry cleaning solvent (P-S-661-A), and 
then turning the drive shaft back and forth 
about 30 times. The oil must be washed 
from the seal chamber and the solvent 
drained. This operation must be repeated 
until the pump has been cleaned five 


times, each time with fresh liquid. Be- 
fore this operation entire pump should be 
immersed in a container of solvent and 
the drive shaft revolved by hand. The 
solvent is then blown out of the pump with 
sufficient air pressure to insure that it 

After the above, the pump is washed 
four times in separate lots of “Butyl- 
Cellusolve” a component of AC 3586. It 
is then flushed out with castor oil. Fill 
pump half full with the same oil and 
install. Use care that the enamelled sur- 
faces do not come in contact with the 
“Butyl-Cellusolve” as it dissolves enamel 
finish. This work should be done in well 


Most of these fittings are already on hand in many hangars. 
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fully mated in new machines and have 
probably acquired slight differences 
through wear, if previously used. 

Disassembly 

In removing cover, tap lightly with soft 
mallet if it sticks. Mark for top and bot- 
tom position to insure correct reassembly. 
Remove cover bushings, Spacers and 
springs and identify. Take apart check 
valves and group parts separately. Re- 
move body bushings, gears and drive 
gear springs. Mark all parts for identity. 

Remove seal retainer (this may be in 
the form either of a circular plate or 
castelleted nut) from body and disassem- 
ble. The synthetic rubber seal rings may 
be picked out with any sharp instrument 
as they must not be replaced but new ones 
used instead. In standard type (non- 
floating) seals, the thrust plate must be 
forced off by inserting two 10-24 screws 
in Jhc tapped holes and turning, them in 
until the plate is loosened. 

Inspection and Repair 

After disassembly, wash all parts in 
gasoline or cleaning fluid. Check wear at 
all points shown in Fig. 2. Replace all 
parts with new ones if wear is in excess 
of figures marked with asterisk. In addi- 
tion, inspect all threads and examine 
mounting flange for bending or cracks. 

Even though bushings may appear to 
be worn considerably on faces, due to 
pressure loading, they may be used again 
unless wear is above that permitted by 
Fig. 2. New seal rings must be fitted. 

If new bushings are installed they must 
first be matched. If flats of bushings 
overlap or fit so tightly that wedging in 
the holes results, the flats must be trim- 
med slightly to provide a correct fit. In- 
sert drillrod (of same diameter as gear 
shaft) through a pair of bushings and 
dress carefully on crocus cloth laid over a 
flat surface. Test carefully at frequent 
intervals to see if sufficient material has 
been removed, as there should be no 
measurable gap between the finished flats 
when the bushings are installed. 

Inspect both internal and external 
splines for wear or burred edges. Smooth 
down any roughness with smooth carbor- 
undum slip. 

Floating seal parts should be inspected 
for wear and smooth seating between disk 
and face of drive shaft. If surfaces are 
not perfect they may be lapped in with 
very fine lapping compound. Other seal 
parts should be checked for wear or 
damage. 

Inspect edges of gears and hone off any 
rough edges on teeth. 

Clean all parts and inspect carefully any 
which have been lapped or stoned. The 
assembly operation is the reverse of that 
given under "Disassembly.” All external 
screw threads should be coated with 
thread compound, A NrVV-C-566, leaving 
the first entering thread free of compound 
to insure that none of it will find its way 


ventilated room as a safety precaution. 

When installing, remove engine cover 
plate and clean pad thoroughly. Remove 
pump shipping plugs and turn with fingers 
to insure freedom. Do not reject pump 
because of stiffness, if it turns smoothly, 
as coupling tension springs cause close fit 

Coat drive splines or tongue with lubri- 
cant AC 3590 and apply a thin coat to all 
male pipe threads, keeping first thread 
clear to' prevent any chance of lubricant 
entering pump. Mount with gasket against 
engine pad and be sure that one of the 
i I.P. plugs is at lowest point as a drain. 

Suction line should be tested before 
installation of pump by plugging and then 
applying vacuum of at least 20 in. Hg 
which should be maintained (sealed) for 
five minutes. 

Union port adapters should be tightened 
down and safety wired in place, first being 


Fig. 8b. Drill jig in position fbr use. Jig Is 
located by cover bushings slipped into large 


pelled from the system. Remember — air 
in hydraulic systems is always a nuisance 
and generally fatal to correct operation. 
Dirt is the only thing which is worse. 

Inspection 

After first 50 hr. operation pump should 
be removed and tested by hand for free- 
dom of movement If excessive resistance 
is found, send for overhaul. 

After 100 hr. pipe connections should be 
wrench checked and drive coupling safety 
shear inspected. If coupling shows signs 
of undue wear or overwork, replace pump 
with another. 

Normally, pumps will not require over- 
haul more frequently than at engine over- 
haul periods. 

Overhaul 

Though no special tools other than drill 
jig shown in Fig. 6 arc required pump 
overhaul should not be undertaken unless 
facilities for repair and testing are avail- 
able. Test bench is shown in Fig. 7. 
which is self explanatory. Test proce- 
dure will be given later in this article. 

As there are several identical parts in 
these pumps, they should be identified as 
they are removed, as they have been care- 


fig. 9. Method of matching pain of bushings 
on surface plote. 

: i 

screwed onto the hydraulic line and firmly 
tightened there. 

Install a i in. OD drain line from drain 
plug hole to slipstream 

After 
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lered 


iless over 10 percent. Before 
blaming a newly overhauled pump for 
reduced capacity, check connections and 
piping for leaks, also watch the tachometer 
for motor speed reduction under load. 

If seal leakage exceeds that specified, 
replace seals with new ones. Before doing 
this, examine metal seal contacts for 
roughness which would damage new seals. 

Restrictions in pressure line will cause 


ip. Small return lines 
, Many angle fittings 
listance and absorb a 
deg. bend with inside 
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Aircraft Tubing Requires 
Careful Installation 


By R. A. LIVINGSTON, President, Tubing Seal-Cap, Inc. 

A million-dollar mill turns out a perfect piece of tubing — and what 
happens to it? Plenty of things. Here are a few reasons why it 
doesn't always "live happily ever after". 


C are in the handling and installing 
of tubing in an airplane is essential 
to insure its being as dependable 
as other parts of the plane. This informa- 
tion on tubing is offered to aid workers 
and service men in the knowledge of their 
jobs, to the end that accidents due to line 
failures and costs in man hours and mate- 
rial may be reduced. 

There are four kinds of tubing in gen- 
eral use for airplane construction: 
Stainless steel tubing for high pressure 
hydraulic systems. (18-8 GR IS-i H) 
Copper tubing for oxygen systems. 
Very soft aluminum tubing for conduit 
and ventilating systems. (3S-i H) 
Aluminum tubing for low pressure hy- 
draulic systems, etc. (52 SO) 

Stainless steel tubing (i hard) is used 
principally in high pressure hydraulic 
systems up to 3,000 psi. This tubing has 
great strength but not too much weight, 
because its wall can be comparatively thin. 
Consequently, for the same pressure, stain- 
less steel tubing weighs less than alumi- 
num because of the necessarily greater 
wall thickness of the latter. So-called 
18-8 stainless steel is corrosive resistant 
It needs no heating to soften it for flaring 
or forming. In fact the part of the tub- 
ing that is flared is believed to be strength- 
ened because it is to some extent strain 
hardened. 

Stainless steel tubing is used on all 
landing gear, for brakes and for oleo bal- 
ance lines because of its resistance to 
damage from gravel thrown by the wheels 
during take-offs and landings. 


Copper and aluminum tubing for con- 
duit and ventilating systems require ordi- 
nary care in handling. However, we are 
principally concerned with aluminum tub- 
ing (52 SO) because it is most exten- 
sively used in airplane construction. 

Aluminum tubing (52 SO) has certain 
valuable properties which make it particu- 
larly adaptable to aircraft systems. How- 
ever, due to these very characteristics, 
additional precautions must be taken. 
Because it is light and soft, it is easily 
flared and formed to template. It also has 
high corrosive-resistant qualities and 
great resistance to fatigue. The ease with 
which it can be hand formed at the time 
of final installation is an important labor 
cost factor. Because it is soft, precau- 
tions are necessary in handling to safe- 
guard it against damage. 

When this tubing is received by the air- 
craft manufacturer it is first cleaned in a 
chemical bath much like soap which re- 
moves all foreign matter. It is then 
washed in a bath of weak chromic acid 
which prevents corrosion and discoloring. 
After washing, it is cut to the approxi- 
mate length, then shaped by radius blocks 
or a tube bending machine- The tube is 
cut to the correct length, the ends squared 
off, sharp edges broken to keep the tube 
from cracking when flared, and all burrs 
are removed. 

After this it is again cleaned and is 
ready to be flared. Prior to flaring, how- 
ever, the BT nuts and sleeve must, if 
indicated, be installed on the tube, which 
is then ready to be machine flared. With 


the AAF 811 type fittings the flared por- 
tion must retain at least 82 percent of the 
original wall thickness of the tube and 
the flare extend .045 to .060 in. beyond 
the tip of the sleeve as indicated in Fig. 1.* 
If the tube is accepted, it is pressure tested 
(if a test is called for). All BT nuts are 
tightened to the minimum torque load 
shown in Tables I and II for the test and 
afterwards the tube is seal-plugged, 
banded and stamped with a part number. 
It is now ready for inspection and instal- 
lation. If it is not to be put to immediate 
use, the tubing is stored in racks. 

Stock racks should be designed so that 
there is no tendency to pile one piece on 
another. Racks should be placed where 
they will be free from falling objects and 
they should be fenced off so that only 
qualified workers will have access to them. 
Loading or handling mixed shapes may 
result in scarring or bending, dost; es in 
the line should not be removed as they 
provide protection against foreign matter 
and protect the flare and fittings. Dents 
in the tube, if not greater than 20 percent 
of the diameter of the tube, vyill cause no 
trouble unless on the heel of a sharp bend. 
If a nick or scratch is no deeper than 10 
percent of the wall thickness it may be 
reworked by burnishing (Fig. 2). 

Vibration tends to concentrate at the 
weakest point, which may be that of the 
scar. Burnishing of the tube scars should 
be done with special tools and never with 
sand paper or similar abrasives. Only 
aluminum tubing should be burnished. 
Burnishing is merely an attempt to smooth 
down the edges of the scratch and redis- 
tribute the strength of the wall at that 
point Any rework job should be in- 
spected prior to and upon completion of 
the operation. This rework applies to 


* Exception— Flares for V, 
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AAF - 811 Type 


Angle A 
Sleeve 



Size 

O.D. 

Sleeve Fitting 


35° 

25° 


“3(W) 

35° 

20° 

SV/2° 

=4 ('A') 

3214° 

15° 

35° 

*5 (S/16 - ) 

32'/2° 

I2'A° 

35° 

*b(W) 

24 'A° 

12'/2° 

25° 


Standard Fitting 
Tightened to Normal 
Wrench Torque 



Wrench Torque 

lions with either AAF-811 or AAF-819 type' fittings. 


scratches only and must never be applied 
to cracks which might be defects in the 
tubing. 

Dents are removed by drawing a “bul- 
let” through the tube. This operation 
forces the dent back and out to the surface 
(Fig. 4). 

The inspection of tubing requires con- 
siderable time and afterwards the tubing 
must be given the best possible care. A 
clogged or leaky tube can bring disaster 
in flight as readily as enemy bullets. 

Metal caps and plugs properly used can 
reduce line spoilage and will keep out dirt, 
dust and moisture. After fittings are in- 
stalled they should never be changed un- 
less damaged. Unnecessary wear on the 
threads is thus eliminated. If the tubing 
is to be attached to a hydraulic unit, the 
fitting installation may be tested at the 
same time the test is made for the entire 
unit. Thus, two tests are made at the 
same time and no damage results to the 
body of the casting by screwing in fittings 
for test and then removing them, plugging 
up to the holes, and shipping the unit into 
the plant where it would need to be un- 
plugged, and fittings re-installed. 

Tubing assemblies clipped, tied or 
clamped in a jig may be capped or plug- 
ged, then removed from the jig and sent 
to the proper production line position. 
The closures or protectors are not re- 
moved until ready to hook-up to other 
units. In this way, it is possible to install 
all lines in a wing then join the wing to a 
fuselage and hook up the connections. 

Lines should never be left open in a 
ship — they should be capped or plugged 
to prevent the intrusion of foreign matter. 

Protectors, when removed may be sent 
back to the tubing department to be made 
ready for use again. 

After fittings have been installed and 
lines made up, it is impossible to clean 
them thoroughly by blowing air or circu- 
lating liquid through them because in 
these lines, with their numerous bends 
and fittings there arc a multitude of crev- 
ices, pockets and joints where the dirt 
will accumulate. This can easily be shown 
by running a hard small cord with a clean 
white cloth, through a blown-out or 
washed-out line — about in the same way 
a gun barrel is "swabbed out” Seeing 
the dirt, it can be imagined what the 
accumulation can be throughout the 
plumbing system of a plane. 

As soon as tubing lines are made up, 
cleaned and inspected, protectors should 
be installed. If metal protectors are used, 
it is unnecessary to “blow-out" after in- 
stallation of the lines in the plane. How- 
ever, before installation all lines and fit- 
tings should be blown out with dean dry 
air. Special care must be taken with 
oxygen systems because moisture may be 
present which, if not eliminated, will con- 
taminate the system, regardless of filters. 

There are three types of standard fit- 
tings used on aircraft tubing. The AAF 

810 B-nut type, the AN 818 and the AFF 

811 BT-nut type, the latter two being the 
most used. Fig. 5 illustrates typical fit- 
tings and where to lubricate each. Note 
that on the BT nut the outside of the 
sleeve and the male threads of the fittings 
are to be lubricated, whereas, on the 


B-nut the tube flare and the B-nut thread 
are to be lubricated. All male or external 
threads except the first or starting thread 
are lubricated, but never female or inter- 
nal threads. The lubricant should be 
sparingly applied to insure that none of 
it is forced out into the lines. Note also 
the lubrication chart which indicates that 
oxygen lines must have a special lubri- 
cant (AN-C-86). 

On fittings of i in. instrument lines, 
which come in contact with AN-VV-C-551 
fluid, varnish should be used. 

AN standard fittings, are now in use. 


From external inspection it is difficult 
to distinguish any difference between them 
and the AAF-811 BT nut type. In both 
cases, lubrication is indicated so that the 
nut will turn rather than the sleeve. If 
the sleeve should turn, it might cut 
through the flare. Although there is some 
difference in the angle of the flare and 
the sleeve on the AN the lubrication pro- 
cedure is identical. Care should be taken 
not to confuse the AN BT-nuts and fit- 
tings with the others. The AN sleeve 
does not have a groove. The only work- 
ing difference is a slight change in the 


c >4 

Fig. 4. Method at removing dents in thin- 
walled tubing by drawing " bullet " through. 
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WINTER MAINTENANCE 



IN ALASKA 


By C. O. CARY, 

Six thousand airline miles at 
thirty below zero "on top ot the 
world" takes much maintenance 
and even more grit and ingenuity 
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drops to SO deg. below in the winter and 
rises to 90 deg. above in the summer. 

An airline which covers Alaska must 
necessarily be prepared to encounter any 
of these varying temperature ranges and 
plan not only for normal operations in 
these regions, but also for repair, overhaul 
and maintenance of the aircraft. 

It is always difficult to generalize and 
make a specific statement regarding any 
subject. Perhaps the one statement which 
may best be true of winter airline main- 
tenance in Alaska is that “it ain’t so”. 
Prior to the war no special surveys or 
studies of cold weather operation had been 
made, no Arctic labs existed and opera- 
tor’s success or failure usually was in 
direct proportion to the experience which 
he had had in northern flying. 

The bush pilots who maintained their 
own aircraft, or sometimes went "ritzy” 
and carried a mechanic, devised their own 
preheating systems and methods of warm- 
ing their planes after spending the night 
at some roadhouse in the Arctic. (A 
roadhouse to the uninitiated, is a com- 
bination restaurant, grocery store, bar 
and hotel, which were originally located 
every twenty miles along dog team 
routes.) One of the bush pilot's original 
problems was his failure to note that 
water in the gas would freeze in the fuel 
lines, plus the ordinary troubles that water 
normally gives. A chamois is still stan- 
dard equipment on all aircraft in the north 
because just when and where gas or fuel 
may be taken on is not always certain. 

Another “must” is to drain the oil 
immediately a plane is stopped if you plan 
to be on the ground for more than a half 
hour, otherwise you will have solid oil 
chunks imbedded in your lines until spring 
and the first thaw. 

Of course, preheating with a blow torch 
is not unknown, but today the “firepot” 
is the most widely accepted means of 
warming aircraft engines preparatory to 
a winter takeoff. This means that the 
pilot, or mechanic — or usually both, must 
arise in one of the early and usually dark 
hours of the morning before the passen- 
gers are up. and go out to the airplane 
and place a fire-pot, which is .merely a 

flame, underneath the canvas tarp which 
surrounds the engine and drops around 
in a chimney-like form to the heater. 
This is allowed to heat the exhaust and 
oil lines for an indefinite length of time 
varying with the minimum temperature. 
It is an especially neat trick on an open 
field with a surface wind of about thirty 
miles an hour as a tarpaulin is not neces- 
sarily fireproof, and planes have been 
known to burn quite rapidly as a result of 
the fire-potting process. 

The war brought a new development 
known as a “jeep” heater, which is actu- 
ally a G.I. version of the mechanical pre- 
heaters which operate on gasoline and 
blow an astronomical number of b.tu.'s 
into the atmosphere. 

Of course, if you have a hangar all of 
this is eliminated, but many Alaskan 
fliers were prejudiced to hangars until 
very recently. 

Another recent addition to flying was 
the oil dilution system which eliminates 


fire-potting except in very cold weather. 
Although the scientific approach to dilu- 
tion is recent, bush pilots have developed 
a system of their own which involved 
using a popular brand of cleaning fluid. 
The effect on the engines was not particu- 
larly desirable however. 

Today modern airline operation in 
Alaska entails many ingenious develop- 
ments on the part of the operators and the 
maintenance personnel. Despite priority 
systems, parts are still many weeks away 
in the States unless flown by air and it 
is impractical sometimes to transport them 
in this manner due to the necessity of vital 
war materials coming to the territory. 
The result is that mechanics and machin- 
ists have developed many little gadgets of 
their own, and also manufacture tools 


when the occasion arises. I even know 
of one outfit which used to borrow every 
tool that it could lay its hands on, make 
a drawing while it was borrowed, and later 
blossom out with a similar tool of its own 
manufacture. 

There is absolutely no doubt that it is 
easier to work on a plane when it is in 
a heated hangar than when it is sitting 
on a bleak airport at a temperature of 
40 deg. below zero. Nevertheless, work 
on the line must be done and one of the 
tricks used is to heat the parts (that would 
not be affected by heat) and wearing 
heavy gloves use the heated parts to help 
warm the mechanic's hands while per- 
forming his work. In this way a heated 
bolt or nut could be let go of when the 
(Turn to page 244) 
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PREVENTIVE MAINTENANCE 
KEEPS MOTORS YOUNG 


By R. H. WRIGHT, Industrial Engineer. Aviation section , and 

W. W. McCULLOUGH, Mo/nfenonce £» S .W, Westinghouse Electric and Mlg. Co. 

Once in operation, even the best electric motor is no better than 
its maintenance man, as this article demonstrates, detailing 
approved methods for prolonging life of these essential accessories 
either in aircraft or factory. 


I gram aims at prevention of break- 

JL downs rather than their repair, and 
involves competent, ■ periodic and sys- 
tematic inspection. Records must be kept 
consistently on the schedule selected. 

It is impossible to give any hard ami 
fast rules for frequency of inspection. The 
following suggestions are based on aver- 
age conditions. 

Every 50 hr. check oil bearings. Check 
temperature of motor bearings and pri- 
mary iron with the hand. Sniff the 
warm air coming from open motors. The 
fumes emanating from over-heated insu- 
lation arc unmistakable. 

After 100 hr. running, check the brush 
holders, brushes and shunts of d.c. motors. 
Blow out the motor with compressed air. 


At airplane or engine overhaul check 
air gap with feeler gauge. Check insu- 
lation resistance with Megger. Check line 
voltage with voltmeter, and load with 
ammeter. Clean out and replace grease 
in ball or roller bearings. Check renewal 
parts stock in light of past experience. 
Dismantle the motor. See that all wind- 
ings are tight. Replace loose wedges and 
loose bands before dipping in varnish and 
baking. Inspect commutators and com- 
mutator connections. Sleeve bearings re- 
quire no flushing. Remove the bracket 
and wash out bearing housing. Use hot 
kerosene and compressed air. 

Bearings probably cause more shut- 
downs than any other part This is 
not surprising, when it is remembered that 
they are victims of misalignment, vibra- 



Cutaway view of d.c. motor. Field coils are shown at 1; 2 is armature; 3, armature coils; 
4, commutator; 5, brush rigging; 6, sleeve bearing; 7. ail overflow and Oiler plug. 


lubrication. All this in addition to their 
real job of supporting a rapidly revolv- 
ing part 

The first requirement of successful bear- 
ing operation is lubrication. This entails 
more than just an adequate supply of 
lubricant: the lubricant the bearing de- 
sign, and its condition, must be correct. 

Sleeve bearings sustain the oil film to 
prevent contact between the shaft and the 
hearing surface. Properly designed bear- 
ings have adequate area for the load, 
proper oil grooving, working oil rings, 
and suitable materials. 

Safe operating temperature for bear- 
ings under normal operating conditions is 
considered to be 40 deg. C rise above the 
surrounding room air. Assuming proper 
mechanical condition of the bearing, 
whether sleeve or ball, and if proper lubri- 
cants are used, temperatures above this 
point call for immediate investigation. 

In a sleeve bearing the oil is dragged 
round to form a wedge-shaped film be- 
tween the shaft and the bearing which 
carries the load, and prevents metal-to- 
metal contact So long as this film is 
maintained there is no perciptible bearing 
wear. To insure the existence of the oil 
film once rotation has begun, use the 
right oil. New oil should be added only 
when the motor is at rest. Oiling of 
bearings is more often overdone than 
underdone. Sleeve bearings which require 
frequent refilling and thereby leak oil 
onto the windings should be replaced. 

The purpose of the felt washer in bear- 
ing seals is often misunderstood. The 
real purpose of the felt is to keep out 
air and dirt. In itself it has little value 
for preventing leakage of oil once it 
becomes oil soaked. Bearing wear, which 
means radial movement of the shaft, spoils 
the effectiveness of the bearing seals. 
Replace all felt seals at the same time 
when replacing bearings. If it is neces- 
sary to make them in an emergency, use 
high-grade felt not less than i in. thick 
before compression. Make inside diam- 
eter of washer the same as shaft or 
slightly less. Cut the felt with edges 
at right angles to surface. 

Oil leakage is generally aggravated by 
high temperatures. Keep bearings cool 
and use an oil that does not foam easily. 

Ball bearings have become increasingly 
important with the use of totally inclosed 
and fan-cooled motors. In a sleeve 
bearing, as j ust explained, the shaft when 
in motion is separated from the bearing 
by the oil film. In a ball bearing, a 
series of steel balls act as the separating 
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medium, both when the motor is station- 
ary and when it is running. 

To keep the steel balls uniformly dis- 
tributed around the bearing a cage or 
retainer is used, each ball having its own 
pocket. The balls have rolling contact 
with the raceway, and sliding contact 
with surfaces of the retainer. This means 
that lubrication is necessary. 

Most ball bearings used in horizontal 
motors are grease lubricated although 
some vertical motors use oil. Follow 
advice of the manufacturer in selecting a 
suitable grease. Carelessness in allowing 
containers to remain open often causes 
trouble from abrasive dirt. Soda-base 
soap greases are usually preferred for 
their high melting point and stability. 
They mix readily with water, however, 
and tend to form an emulsion. 

Ball bearings in distress can usually be 
detected by undue heating or by unusual 
noise. Broken or nicked balls cause rapid 
destruction of the bearing. They can be 
detected by the "clicks". 

If the specified air temperature rise is 
exceeded, look for an overfilled bearing, 
since the first result of over-greasing is 
heating caused by churning of the grease. 
The .general rule is that the housing 
should not be over half full. Clean old 
grease from bearing and housing at every 
overhaul period, and replace it with new 

After the machine is dismantled, bear- 
ing should be carefully wrapped in clean 
cloth or paper to protect it from outside 
dirt. Remove all old grease from the 
housing and clean housing and bearing 
cither in Stoddard solvent or carbon 
tetrachloride. This is a difficult operation 
because particles of grit are not soluble 
and are removed with diflictiltv. Remove 
final residue of cleaning medium with a 
light oil before refilling with grease. 
Fresh grease must be carefully protected 
from dirt. Keep the cover on tight. Use 
a clean, nonmetallic paddle for applying 
the fresh grease. 

The air gap in a motor is dependent 
first on proper maintenance of bearings 
and second on proper alignment of brack- 
ets with the frame. Alternating-current 
motors operate with less gap than direct- 
current units, and are therefore more 
critical. Check the air gap with a feeler 
gauge at the scheduled period. Make 
these checks at the drive end, taking 
4 readings on each motor, 90 deg. apart. 
A minimum gap of 0.005 in. should be 
maintained. 

Where coupled motors are used, the 
couplings require regular inspection. 
Faulty alignment in a solid coupling is 
reflected in bearing trouble and vibration. 
Make sure that all dowel pins are in cor- 
rect position and check faces of couplings 
with a feeler gauge after the bolts have 
been removed. Shift motor position to 
make the faces of the half couplings 

Flexible couplings will operate under 
severe misalignment without causing 
trouble; however, the two halves should 
be checked with a steel scale to make sure 
they correctly connected. Any misalign- 
ment means increased wear on pins, 
fingers, or disks, whichever may be used. 


Special couplings should be checked ac- 
cording to the manufacturer’s instruc- 

The importance of keeping electrical 
equipment clean and dry is worth stress- 
ing. Accumulations of dust and dirt not 
only contribute to insulation breakdown, 
but they operate to increase the motor 
temperature through restrictions of venti- 
lation. Dust and dirt are effectively 
removed with compressed air at about 50 
psi. Do not direct the air against the 
insulation until certain that it is free 
from accumulated moisture in the line. 
Too great pressure may loosen the bind- 
ing tape or injure the insulation by sand 
blasting with the abrasive dirt nearly 
always present It may not be possible 
to remove all dirt by blowing with com- 
pressed air. If the accumulation contains 
oil or grease, a solvent will usually be 
required to remove it. 

There are three types of solvents in 
general use for this purpose— petroleum 
distillates, such as Stoddard Solvent or 
cleaners' naphtha, carbon tetrachloride, 
and a mixture of the two. Petroleum dis- 
tillates are solvents having the least cor- 
rosive action on insulation and for that 
reason, are preferable to the others. The 
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Sparkplug Taster 

• This compact sparkplug tester shoots 
6,000 volts through over 8,000 plugs 
per month at United Air Lines’ Chey- 
enne base. This test is one of many 
operations in reconditioning and in- 
specting sparkplugs. 


Embry-Riddle's 
Filter Cleaner 

• S. R. Monschke, maintenance super- 
visor for Embry-Riddle at Hawthorne 
Field designed this filter cleaner which 
has two naphtha wells and an oil tank 
in base. Rotary blower is at top on 
which filters are held by hand while air 
is forced through fabric. Liquid drains 
from top trough down into tank at 
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National Airlines Pre-Oiler 

• Filled and pressured in the hangar, 
this handy pre-oiler can be taken to any 
part of the airfield in a sidecar. Con- 
tents may be safely heated by using a 
blowtorch or any other convenient 
means, since it has no finish or delicate 
parts which might be damaged by 
"rugged" treatment. 



Ford Transmission Makes 
Useful Lathe Speed Changer 

• Side-stepping the shortage in ma- 
chine tool equipment All American 
Aviation at Pittsburgh used a Ford 
gearbox as a lathe speed-change gear. 
Bracket bolted to front of case carries 
bearing for motor drive, while lathe 
belt drive pulley fits where universal 
joint formerly was placed. Gear shift 
handle extension is bent within con- 
venient reach of operator. 
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Novel Anchorage Adjustment 

• Trainers “on the line” at Roscoe 
Turner’s school at Indianapolis Munic- 
ipal Airport must be fastened down in 
a hurry or they may be blown against 
one another by the backwash of AAF 
bombers taking off a few yards away. 
To save time and yet have secure fast- 
ening, easily adjusted to almost any 
small or medium plane, ordinary log- 
ging chain is used, the "grab hook” 
providing a fast and strong anchorage 
to cement blocks buried three feet in- the 
ground. Insert shows means of allow- 
ing slight play at tail wheel to prevent 
straining wings or fuselage. 


Pan American Tire Dolly 

• Wheels of transport planes operated 
by Pan American Airways are so large 
that they have presented difficult hand- 
ling problems. These are simplified, 
however, by applying this two-piece 
dolly made from welded tubing. The 
two units are light and easy to push 
into place after a jack has lifted the 
tire off the floor. As both dolly sec- 
tions are on casters, they do not have 
to be lifted. When in place, the two 
turnbuckles pivoted to the dolly, one at 
each side of the tire, draw the two 
halves together. Once the wheel hub is 
disconnected from the spindle and the 
tire is supported by the dolly, the latter 
with its load can be rolled outward and 
pushed to any point in the hangar 
without any lifting. After any servic- 
ing needed is completed, the dolly is 
used to return the wheel with tire in 
place to the plane and to push the wheel 
back onto its spindle. By tightening or 
loosening the turnbuckles. the wheel 
can be raised or lowered the precise 
amount required to push it easily into 
place. Disengagement of the dolly 
from the tire is even easier than the 
initial application. 
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• George Stewart of Curtiss-Wright’s 
Columbus plant devised this tool for 
removing anodize and paint finish from 
around holes for bonding. Use of the 
device saved two-thirds of time form- 
erly required. In operation pilot is 
selected to fit hole and sandpaper disk 
fitted to spinner. Used in electric drill, 
tool cleans surface rapidly and more 
evenly than by old hand method. Tubes 
with sharpened edges are used to cut 
disks from sheet sandpaper or emery. 
Photo shows George Stewart holding 




Rudder Guard 
Prevents Damage 

• Designed to protect the rudders of 
its “pickup” planes from damage, 
this attachment, welded from 4130 tub- 
ing, was made by All American Avia- 
tion at its Pittsburgh shops. The 
device would be useful on airfields 
where there is brush which might cause 
damage to rudder fabric. 




Embry-Riddle's Starter Stand 

• Swinging about the center of gravity 
of the starter and locked in any of 
three positions by the pin shown at left 
side, this stand enables work to be done 
without risk of personal injury to the 
mechanic or damage to the mechanism. 
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Loading freight in Canadian Pacific Air 
Lines Lockheed "Lodestar." CPA , which 
took over many "hush lines," Hew 10,000,000 


lb. of air freight in 1942, but under one- 
man control now in force in Canada, states 
author, entire operations are threatened. 


CONFUSION IN CANADA 


By KEITH EDGAR, Associate Editor, "Canadian Aviation" 

Very existence of Dominion air transport is threatened by one-man 
control, states Mr. Edgar, and he proceeds to detail the facts as 
he finds them. These pages have been opened to the author's 
opinions because AVIATION believes the questions thus highlighted 
invite careful consideration by other governments and operators. 


C anada’s present transport Avia- 
tion status otters an object lesson 
to every government, every trans- 
port operator, every potential transport 
operator. 

It is an object lesson proving conclu- 
sively that one-man control — no matter 
how efficient, how beneficent — is not suit- 
able for air transport development. 

For an outsider attempting to grope 
through the uneasy swirling fog that en- 
velops Canadian flying, it is disconcerting 


to find that at every turn the path leads 
to but one man; the answer to any ques- 
tion hangs there in the balance unless 
this one man has endorsed it; one man is 
in complete and absolute charge of the 
far-flung air transport routes of the 
Dominion. 

This one man is the Hon. Clarence D. 
Howe, Minister of Munitions & Supply. 
Obviously a sincere and brilliant man, he 
nevertheless has, I believe, thrown Cana- 
dian air transport into such state of chaos 


that it might easily be on the brink of 
collapse. 

Technically, flying does not come under 
the Minister. But this fact, apparently, 
is neither here nor there. For he does 
direct it. 

It all started before the war, when Mr. 
Howe ran the Department of Transport. 
Under him, Trans-Canada Air Lines was 
bom and nursed into vigorous life. When 
the wartime Department of Munitions & 
Supply was created, Prime Minister Mc- 
Kenzie King picked Massachusetts-born 
Howe to run it. That he has done this 
job with the greatest of efficiency, that no 
one questions his sincerity or ability, that 
he has worked wonders with Canadian war 
production is beside the point The min- 
ister has refused to let go of TCA. 

It is necessary to delve into the back- 
ground of TCA to understand why today 
Canadian operators are completely de- 
moralized, why top executives of the in- 
dustry are seriously considering offers 
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CPA and predecessor bush lines art 
credited with serving tour-fifths of Can- 
adian territory, offering only available 
transport connection (other than dog sled 
and canoe) with many points. Under 
present set-up, soys Mr. Edgar, govern- 
ment-owned lines may take over entire 
area without regard to pioneering work 
done by small lines end independent 


made by United States airlines, why the 
picture in Canada is gloomy indeed. 

In the first place, Trans-Canada Air 
Lines is government owned, through Can- 
adian National Railways. The latter com- 
pany — which is, after all, the government 
— put up the initial capital, some $5,000.- 
000. The government built the airway at 
a cost, up to the outbreak of war, of ap- 
proximately $18,000,000, and it provides 
a mail contract subsidy. 

TCA was set up strictly gs a coast-to- 
coast trunk line, striking across Canada 
via the main population centers as a 
modern, efficient, and smooth-running air- 
line with the latest equipment and a high 
performance record. 

But, actually, TCA serves a very small 
section of Canada. For bush pilots, oper- 
ating on floats in summer and skiis in 
winter, had built up a vast network of 
operations over the forest land and tun- 
dra that provided four-fifths of the nation 
with its only transport except for dog 
team and canoe, and which had hauled 
more air freight than had ever been car- 
ried by any country in the world. 

These operations ranged from scheduled 
services with twin-engine equipment to 
services in which a pilot, informed over the 
radio by his dispatcher that passengers or 
freight were waiting at such and such a 
place, simply flew there and picked them 

up. 

The war hit these bush pilots hard. 
Mining and trapping operations were cur- 
tailed, some left to join the service, equip- 
ment became virtually impossible to 

Then Canadian Pacific Railroad, Can- 
ada’s only privately-owned transconti- 
nental system, purchased many of the bush 
lines, absorbed their personnel under per- 
manent employment contracts, and set 
about to get the most out of more than 
$5,000,000 investment by attempting to tie 
the scattered lines into a unified system. 

Modern radio equipment was installed, 
dispatching and control systems were 
organized, and up-to-date airline opera- 
tions were introduced — often the hard 
way in the view of many of the old-time 
pilots who had operated on the rule-of- 
thumb lake-to-Iake method. 

But even today the operations of TCA 
and CPA are as different as night and 
day. While TCA is comparable to any of 
the larger U. S. lines, CPA is like nothing 
else on earth. 

Recently, for example, the writer spent 
a day with one CPA pilot operating out 
of Baie Comeau, on the north shore of the 
Gulf of St Lawrence, Starting shortly 
after dawn with a load of mail, our eight- 
year-old deHavilland Rapide acted as 




Vast areas ot territory were given reliable, tost communication throughout year by bush lines, 
which operated such equipment as deHavilland "Rapide" (above). Typical of winter moil 
delivery pioneered by these lines is " bombing run" technique, in which mail sack is tossed 
through chute in plane (below) near Hag slaked out by postmaster. Canadian Pacific Air 
Lines, now reported threatened by government air transport monopoly, merged many such 
lines into one integrated system. (All photos courtesy "Canadian Aviation") 
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each little village, ^CaprVhM" Austin! 
pilot, made a “bombing run''. As he 
swooped down on a flag set in the snow 
by the local postmaster, his assistant back 
in the cabin popped the mail bag through a 
hatch, spotting it near the flag. Six 
hundred pounds of mail were thus deliv- 
ered without the plane having to land. 
Outgoing mail was transported by dog 
team to the nearest “airport''— usually a 
postage-stamp sized clearing in the bush, 
often only a lake. 

The rest of the day was spent shuttling 
from settlement to settlement— mostly 
paper and pulp mill set-ups— picking up 

During the winter months, Phil Austin 
and his plane are the only contact with 
civilization for thousands of souls. This 
operation is typical of dozens scattered all 
over Canada’s northland. 

Where TCA’s transcontinental line 
must compete against fast train service, 
the sprawling operations of CPA are de- 
cidedly in the class of an essential service; 
they compete with no other surface traffic. 

By last year, Canadian Pacific Air Lines 
operated some 12,000 route miles, extend- 
ing from Labrador to Aklavik. Isolated 
outposts depended upon CPA for their 
mail, for their communication with the 
outside world, and for fast transportation 
of urgent supplies. 

But— there was a long gap in the system 
between Quebec City and Kenora-Win- 
nipeg, between Winnipeg and Regina. 
This sprawling Northwest Territories 
area was without continental hookups. 

Naturally, CPA hoped to integrate the 

not compete with TCA’s mainline run. 
But it wasn’t that simple. For on Apr. 
2, 1943, the Prime Minister announced in 
Parliament that: 

“Within Canada, Trans-Canada Air 
Lines will continue to operate all transcon- 


tinental systems, and such other services 
of a mainline character as may from time 
to time be designated by the government 
Competition between services over the 
same route will not be permitted, whether 
between a publicly owned service and a 
privately owned service or between two 
privately owned services.” 

This was a bombshell to Canadian 
Pacific Air Lines, whose Edmonton- 
Whitehorse-Yukon route had been built up 
into a route of “mainline character”. This 
meant, simply, that the Minister of Muni- 
tions & Supply could, after private oper- 
ators had built bush lines into paying 
propositions, simply designate them as 
“services of a mainline character”— and 
take them over. 

By January of this year, TCA cast its 
eye over the Yukon run and actually 
stated that it would fly the route as soon 
as planes were available, thus wiping out 
eight years of consistent pioneering and 
development by private operators. 

So complete is the Minister’s hold that 
he may be said to dominate the Board of 
Transport Commissioners, whose job it 
was to allocate franchises. Three members 
of this board, the Deputy Minister of 
Transport, the Director of Air Services, 
and the Chief Superintendent of Air & 
Land Mail Services, P. 0. Department, 
are directors of the government-owned 
TCA. Yet they exerted direct control 
over issuance of licenses to private oper- 

Thus, if you wished to start an airline 
from point A to point B, you had, when 
making application, to tell all your plans, 

your biggest competitor. 

If TCA considered that some day it 
might want to run over that route, or if 
your application made it plain that such 
a route might be profitable, your chances 
of getting cither a license or a mail con- 


potential route after CPA first sought the 

franchise to fly it. 

An interesting example of the power 
of the minister concerns the New York 
run. When inauguration of the Toronto- 
New York service of TCA was being ar- 
ranged, the points to be served had been 
officially named under order-in-council 



suddenly “unnamed" by a new order-in- 


The run has since been maintained with- 
out having been passed upon by the Board, 
under international agreement alone. The 
government, rather than the regulatory 
body, passed upon the creation of this 
route. The same holds true as to certain 
lines operating in Maritime defense zones. 

worse, as far as private enterprise is con- 
cerned; for two months ago the Minister 



operators reeling and groggy. 


The Minister, to offer evidence that this 
is not discrimination, pointed out that 
TCA was also railway-owned. But to 
divest TCA of railway ownership merely 
means removing four CNR directors and 
replacing them with government ap- 
pointees. The government will still be 
the actual owner of the airline. 

For CPA, this means the collapse of 
the airline— 12,000 route miles. There 

would biTwilfing 1 to^take over^the^om- 
plete set-up under present conditions, with 

Canadian Pacific Railways, with Cana- 
dian Pacific Steamship Lines, is a world- 
wide organization, respected and reason- 
ably prosperous. So far in this war, it 
has lost at least a dozen crack liners, 
among them the Empress of Britain. In- 
cluding freighters, two-thirds of the fleet 
has been lost in war service. Early in 
the war. Canadian Pacific Air Lines 
helped develop a trans-Atlantic air ferry 

by the RCAF. 

Besides the transport lines, CPA has 
been training observers for the RCAF in 
several schools, and it has done a magnifi- 
cent job, as all official sources will will- 
ingly testify. These schools are operated 
on a non-profit basis for the government. 
In addition the organization also does a 
great deal of repair work on RCAF equip- 

Altogether, CPA is a 7,000-employce 
operator, internationally respected— the 
U. S. Government has accepted its oper- 
ations with whole-hearted appreciation in 
the north country. 

It would seem natural, therefore, that 
such a company, with such an exception- 
ally creditable contribution to the war 
cause, should be given some consideration 
in a postwar readjustment. 

(Turn to page 256) 
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TWAS CONSTELLATION 


W HEN TWA’S NEW 40-ton land giant lighted at 
Washington Airport less than seven hours after 
leaving a West Coast runway, all America had a pre- 
view of things to come in commercial transportation. 

TWA has turned the Constellation over to Uncle 
Sam. Soon, instead of carrying 57 civilian passengers, 
it may be speeding up to 100 fully equipped soldiers 
or more than 14 tons of cargo to a war front. When 
peace comes, this plane and other "Constellations” 
will become TWA luxury transports spanning the 
country in less than nine hours or flying from New 


York to London and other European cities overnight. 

Many B. F. Goodrich products fly with the Constel- 
lation. Among them are De-Icers which protect her 
mighty wings and empennage surfaces, and B. F. 
Goodrich tires and tubes which lessen the shock when 
her 40-ton bulk comes to earth. 

B. F. Goodrich sa- 
lutes TWA in naming 
the Constellation this 
month’s "Airliner of 
the Month.” 


Jk ecaz cz peace 


B E Goodrich 
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AST RALI DADE. . . 

For Fast Position Finding 

Accurate position finding — the key to avigation — is made 
quick and simple by Georges Estoppey's invention, a device 
which performs several tedious mathematical problems in 
a few seconds with mechanical precision. 
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CIVIL OPERATIONS & TRAINING 


A New Approach 
To Flight Instruction Technique 


By JOHN H. GEISSE, Civil Aeronautics Administration 

Anticipating a large and divergent crop of flight students, this 
veteran flyer presents a different method of teaching use of controls. 


T HIS article might well be entitled 
"One Man's Opinion on Pilot In- 
struction,” for it is by no means 
official or even semi-official. 

Undoubtedly there will be some in- 
structors who will think “this is all old 
stuff. The author is several years behind 
the parade.” To them, my apologies. 
However, it is known that there will be 
others who will not agree with many of 
the contentions, and it is hoped they will 
present their arguments so that correction 
may be made, if necessary. „ 

The remarks winch follow are intended 
to apply only to primary flight instruction 
— not acrobatics. It is the author’s belief 
that it is both inadvisable and ineffective 
to complicate primary instruction by in- 
troducing instruction whose object is to 
make later acrobatic instruction easier. 
The major contentions are these: 

1. Primary flight instruction should be 
on the effects of the controls and not upon 
the performance of maneuvers. 

2. Instruction in coordination of con- 
trols in the sense that two controls are 
used to accomplish the same maneuver 
should be eliminated. 

3. Each control should be assigned a 
specific function for which it is to be used 
irrespective of the maneuver being per- 
formed. 

4. No instruction should be given in the 
effect of controls on the position of the 
nose relative to the horizon. 

S. There is one control — the misuse of 
which is primarily responsible for acci- 
dents, the use of which is difficult to teach, 
and on which instruction should be con- 
centrated. This is the elevator — not the 

6. Possibly it is useless to attempt to 
teach some students proper use of the 
rudder in a turn except by reference to 
instruments; such individuals should be 
taught not to use it in turns unless they 
have an instrument to guide them. 

When a pilot has learned what to do 
with the controls to make the airplane 
go where and how he wants it to go he 
will have no trouble performing specified 
maneuvers. These maneuvers may be a 
good way to check on the pilot’s ability to 



control the airplane, but even here they 
lose much of their value if they have been 
used too much for instruction. 

A maneuver is fundamentally simply a 
fixed sequence of control use. It is not 
impossible to teach one to perform a set 
sequence of movements without developing 
the ability to perform these movements in 
some other sequence. Take typing as an 
example. There is one sentence “All good 
men — ” etc., which is commonly used 
because it has a good distribution of let- 
ters. But if one concentrated his practice 
on this one sequence of letter use, he 
would be quite unable to type any other 
sentence without mistakes except by look- 
ing for each key. Also, the ability to type 
this sentence rapidly is a poor indication 


of the general ability of a typist, because 
so many have practiced it. 

Although the analogy is somewhat far 
fetched, the elevator might be considered 
the "A”, the rudder the “B”, the aileron 
the “C”, and the throttle the “D". Teach- 
ing a maneuver is teaching a fixed sc 
quencc of use of these letters. Adequate 
instruction can only be that which teaches 
the pilot to be able to instantly find and 
use any of these letters in any sequence, 
for any sequence may be required in rough 

Perfect coordination of controls is im- 
possible even for an instrument. Coordi- 
nation necessarily involves leading with 
one control to accomplish a desired ob- 
jective and then moving the other controls 
to accomplish other objectives. In the 
turn, for example, the ailerons arc used 
to make the turn in the horizontal plane, 
the rudder is used to correct for any slip 
that may develop, and the elevator is used 
to correct for any resulting change in the 
path in the vertical plane. Some slip and 

test itself first to cause the pilot or any 
instrument to make the required move- 
ments of the secondary controls. The 
only alternative would be to learn just 
how much and how far to move each con- 
trol, but this would be mechanical flight 
which is hardly to be recommended. 

Teaching coordination of controls is not 
unlike teaching maneuvers and again a 
comparison to typing is possible. It is 
teaching a sequence of control movements. 
This is unnecessary if the proper use of 
each control has been learned. If a pilot 
has been taught to strike “B” (the rudder) 
without thinking, whenever slip or skid 
develop, it will be immaterial to him as to 
whether "B” is required before or after 
“C" (Aileron) or without “C". 

Control of the path in the horizontal 
plane should be assigned to the ailerons, 
control of the path in the vertical plane 
to the throttle, control of the angle of at- 
tack to the elevators, and control of the 
angle of yaw (skid or slip) to the rudder. 
This does not mean, however, that the 
effect of all controls on all functions 
should not be taught. They should be, but 
only as secondary, not primary, effects. 

Instruction in the proper functions of 
the rudder and the ailerons has been any- 
thing but consistent. Much instruction in 
this country — including practically all 
Link training — has been to control the 
turn with the rudder and control the slip 
or skid with the ailerons. Instruction in 
England is exactly the opposite. 
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Arguments can be presented on both 
sides. The turn of the airplane is made 
up of two entirely distinct motions. This 
may be demonstrated by moving a book 
on the table. It can be rotated around its 
center without having the center move: 
The center can also be made to traverse a 
circular path without rotating the book 
around its center. To make it move as 
the airplane must move these two motions 
must be combined and the book rotated 
around its center at such a rate that it 
will make one complete revolution around 
this center each time the center makes one 
complete traverse of its circular course. 

In the airplane the rudder sets up the 
forces necessary to rotate the airplane 
around its own center and banking the 
airplane with the ailerons sets up the 
force necessary to make the center move 
in a circular path. Hence both can be 
said to be requir- d for the perfect turn. 

However, it has been pointed out that 
perfect coordination is impossible — one 
control must lead and the other must fol- 
low. The only indicator of how much of 
the second is required is skid or slip. The 
second, then, becomes a control of skid 
or slip, thus leaving the first as the sole 
control of the turn. Only confusion can 
result from instruction leading to con- 
tinued and arbitrary alternation of the 
functions of these two controls. 

There are two reasons why it is prefer- 
able, since a choice must be made, of 


assigning control of skid or slip to the 
rudder and control of turn to the ailerons. 
First, it is desirable that the turn be the 
best possible if the pilot fails to follow 
through with the secondary control — 
about which more will be said later. This 
objective dictates use of the ailerons for 
turn control. Flight tests of three popular 
light airplanes disclosed that the skids 
resulting from turns made with rudder 
only were consistently in the order of six 
to seven times greater than the slips due 
to using ailerons only. 

Second, instruction in the use of the 
rudder to turn leads directly to attempts 
to use the rudder to raise or lower the 
nose in steeply banked turns with the 
objective of turning up or down. This is 
directly responsible for misuse of the 
elevators and indirectly responsible for a 
large percentage of fatal accidents. In- 
struction that the rudder is not to be used 
to turn to the right or left when right or 
left means up or down is not a satisfactory 
answer to this objection to teaching rud- 
der as the turn control. It has proved to 
be both ineffectual and confusing, as our 
accident records have amply shown. 

If steering is assigned to the ailerons 
there should be little instruction required 
in their use. Almost everyone has steered 
automobiles. If the aileron control is of 
the wheel type its use would be almost 
identical to use of the automobile steering 
wheel; if stick controlled a simple ex- 


planation that the stick functions like the 
top of the automobile steering wheel 
should suffice. 

The difference between airplane steering 
and automobile .steering is that the air- 
plane control is returned to neutral after 
the turn has been initiated, whereas the 
automobile wheel is not, is not likely to 
present any great problem. It is not 
believed that an automobile driver would 
require more than a few blocks to accus- 
tom himself to an automobile steering 
mechanism modified to function as does 
the airplane steering mechanism. 

No instruction would be required rela- 
tive to over-banking characteristics. 
When one knows which way to move a 
control to secure a desired result it is 
quite immaterial that he be informed of 
what influences may require his use of 
that control. An automobile driver, for 
example, certainly does not have to be 
taught the effect of road crowns on auto- 
mobile steering to keep him from running 
off the road. 

The major part of instruction in the use 
of the ailerons should probably be in 
their use to guide elevator use. In the 
absence of an angle of attack meter about 
the only means of detecting the approach 
to the stall is by trying the effectiveness 
of the ailerons. It is the author's sugges- 
tion that their effectiveness in causing roll 
should be the criterion rather than the 
(Turn to page 237) 
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meet demands of development in aircraft— we 
now make it easier to specify exactly the fittings 
you want. Remember— in specifying TRU-LOC 
Terminals and Fittings, you have the plus 
assurance offered by the manufacturer with 
the greatest experience in this field. 

For your copy of this new book, TRU-LOC 
Aircraft Terminals, write to our Detroit office. 

AUTOMOTIVE AND AIRCRAFT DIVISION 

6-235 Gcnerol Motors Building 


data on TRU-LOC Swaged 
Terminals and Fittings— conveniently arranged 
and tabulated for quick reference. In one 16- 
page book we have included all needed techni- 
cal information on Swaged Terminals, Center- 
Pull Loop Fittings, Ball • Type Fittings, Ball- 
with-Strap Terminals, Quickies, etc. 

Having originated Swaged Terminals and 
Fittings— having constantly improved them to 



ESSENTIAL PRODUCTS ■ TRU-lAY Aircroft. Automotive, and Industrie! Contrail -TRU-LOC Aircraft Terminals • AMERICAN CABLE Wlro Rope- 
TRU-STOP Brakes • AMERICAN Chain * WEED Tire Chains • ACCO Malleable Castings • CAMPBELL Cutting Machines • FORD Hoists, Trolleys ■ 
. HAZARD Wire Rope • MANLEY Auto Service Equipment • MARYLAND Bolts and Nuts - OWEN Springs • PAGE Fence, Shaped Wire, 
Welding Wire ■ READING-PRATT & CADY Valves • READING Steel Castings • WRIGHT Hoists. Crones • WILSON "Rockwell'' Hardness Testers 
hi Business J or Your Safety 


SSSS- 


AMERICAN CHAIN & CABLE COMPANY, I 
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His Honor Says 



Digested here are some of the more inter- 
esting recent court decisions rendered in 
controversies stemming from phases of 
aviation activity, including piloting, air- 
port operation, and acquisition of flight 
facilities by state and municipality. 


By LEO T. PARKER, Attorney at Law 


I T is known that insurance contracts 
are strictly construed against the 
insurance company. This doctrine is 
applicable to insurance policies written 
for members of the military service, or 
those who contemplate entering such serv- 

For illustration, in Bull v. Sun Life 
Assurance Co., it was shown that Richard 
Bull, a naval aviation cadet in training, 
made application to the defendant for a 
policy of life insurance. The company 
knew oi Bull s cadet stains and of his 

period of training, and it required him to 
sign an endorsement containing an avia- 
tion provision, as follows: 

“Death as a result, directly or indirectly, 
of service, travel, or flight in any species 
of aircraft, as a passenger or otherwise, 
is a risk not assumed under this policy 

Later, Bull, then a lieutenant in the 
USNR, and alternate .pilot of a plane, 
was killed by an explosion after a forced 
landing in combat. His widow sued to 
recover the insurance, and although the 
company argued that the restrictive clause 
relieved it from making payment, the 
higher court held the widow was entitled 
to payment, saying: 

“Looking at the contract to determine 
whether service, travel, or flight in the 
aircraft resulted in the insured's death, we 
must conclude that it did not.” 

The court also held that where a life 
policy, issued to an aviation cadet at a 
time when the United States is making 
preparations to expand its national defense 
program, or is engaged in war, does not 
contain a war clause, it is valid although 
it contains an aviation clause. In this 
respect the court said : 

“He was a naval aviation cadet when 
he applied for the policy and when it was 
issued. The defendant (company) knew 
that he intended to continue in such 
service. With such knowledge, the defen- 
dant drew the policy and determined the 
risk it would assume. The aviation 
clause we have set forth was inserted in 
the policy. No war clause was inserted." 


Airport Outside State 

It has been established that a munici- 
pality may own property for an airport 
where the property lies beyond the munici- 
pality’s corporate limits, and it may exer- 
cise the usual powers incident to owner- 

in McLaughlin v. City of Chattanooga, 
suit was filed to determine the power of 
the city to expend public funds in the pur- 
chase of lands, for municipal airport pur- 
poses, located outside of the corporate 
limits, lying partly in Tennessee and ex- 
tending over into Georgia. In view of the 
fact that a state law authorized municipali- 
ties to acquire land for airport purposes 
either within or without the corporate 
limits of said city, the higher court up- 
held the validity of the city ordinance 
appropriating $200,000 for this purpose 
from public funds, and said: 

“The phrase ‘within and without the 
geographical limits of such municipalities' 

point is either within or without the limits 
of a municipality.” 

It is important to note that the court 
explained that when a city acquires land 
for a municipal airport located outside of 
the corporate limits and lying partly in an 
adjoining state, the city is not acting in 
its governmental, but in its corporate or 


proprietary capacity, and it cannot exer- 
cise the power of eminent domain, or 
police power, or be exempt from taxation 
or entitled to preferential treatment in 
regard to taxes. 

When Airport Is a Necessity 

According to past decisions, a municipal 
airport is considered a necessity, although 
a city is already provided with every 
means required for public convenience and 
transportation of commerce, and there arc 
no public airplanes operating in and out of 
the city. 

In City of Reidsville v. Slade, it was 
shown that a city council voted to con- 
demn private lands to construct an airport. 
Citizens filed suit and requested an injunc- 
tion against condemning the lands, because 
the airport was not a necessity since there 
were no public planes operating in and out 
of the city. The ordinance under which 
the council acted was held valid. 

Volvo of Condemned Land 

Considerable controversy has existed 
over the reasonable value of a portion of 
a tract of land appropriated or condemned 
for airport purposes. Courts hold that 
owners of land, part of which is taken for 
public improvement, are entitled to full 
(Turn to page 278) 
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...MAKE ALL KINDS OF TRACING 
REPRODUCTIONS WITH PEASE CONTINUOUS 
BLUEPRINTING-PROCESSING MACHINES 










are then dried in the continuous drier. 




(illustrated at left), which is firmly bolted to the printer and 
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Ball Bearings to destroy 
Ball Bearings 


At least twenty ball bearing plants in four- 
teen or more cities of Fortress Europe 
have been blasted again — and again — 
as the quickest way to stall most enemy 
war production. Because wherever shafts 
turn, for the enemy as well as for us, 
ball bearings are utterly indispensable. 
And this continuing job is being done by 
thousands of great bombers — each func- 
tioning with thousands of ball bearings 
— from nose to tail. 

They are vital parts of every plane, tank, 
warship, fire control, landing craft. Even 


after breaking world’s production re- 
cords, New Departure is still hard press- 
ed to satisfy the demands of our Army, 
Navy and our allies. 

Such an unprecedented demand is an 
accurate index of ball bearing efficiency 
in bearing the loads, maintaining precise 
location of moving parts, reducing fric- 
tion and wear to an absolute minimum. 
A New Departure engineer is your as- 
surance of bearing performance. Consult 
him while your designs are in the form- 
ative stage. 


NEW DEPARTURE 

Sates Branches: DETROIT, G.S 



nothing rolls like a ball 

NEW DEPARTURE 

BALL BEARINGS 


• DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 

t. Bldg., Trinity 2-4700 . CHICAGO, 230 N. Michigan Ave., Slate 5454 • LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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FLYING EQUIPMENT 


SHAPE OF THINGS TO COME 


By GEORGE H. MILES, Designer lor Miles Aircraft Lid., England 

The designer of newest British tandem-wing craft presents argu- 
ments for radical design, claiming alterations in basic layout over- 
come limitations on speed range and center of gravity movement. 


I t would seem that the airplane, as we 
know it today, is approaching the 
limit of possible development. If 
much further progress is to be made it 
may be necessary to consider radical alter- 
ations in the basic layout Among the 
more serious limitations to which the 
orthodox airplane has always been prone 
are those of a very limited range of speed 
and small permissible movement of the 
center of gravity, and, as the airplane has 
developed, the latter has become increas- 
ingly critical. • 

As top speed has steadily been in- 
creased, so the stalling speed has cor- 
respondingly soared, until today we are 
having to tolerate landing speeds which 
a few years ago would have been rightly 
condemned as dangerous. With the ad- 
vent of higher wing loadings and aspect 
ratios the mean chord has steadily de- 
creased and the consequent limitation of 
CG range has become a serious problem. 

A big advance toward overcoming the 
speed-range limitation was the advent of 
the clean cantilever monoplane combined 
with highlift flaps. 

Rotating wing aircraft, both the free 
and powered types, provide another and 
more specialized solution to the problem 
of obtaining a large speed-range, but at 
a heavy cost in top speed and economy. 
Such aircraft seem likely to have a 
great future in certain specialized direc- 
tions, as communication craft between the 
city center and the airfield. 

The problems of CG range limitations 
and stowage tend to become even more 
serious, with the advent of buried engine 
installations, jet engines and large passen- 
ger carrying craft. Aircraft designers on 
both sides of the Atlantic are fully aware 
of the gravity of these problems and in 
both Britain and the USA, research is 
now being devoted to investigation of 
unorthodox layouts. 

The two layouts which appear to have 
received the greatest consideration are : 
The tail-less type, pioneered by Dunne 
around 1912, and later brought to an ad- 
vanced stage by Professor Hill ; and the 
tail-first, or Canard type, of which the 
Focke-Wulf Ente of fifteen years ago is 
perhaps the best knou*n example. The 
tail-first layout, however, is only a par- 
tial solution to the problem in that the 
position of the CG is likely to be just 
as critical as in the orthodox aircraft 
while, in addition, its view and directional 
stability are likely to be inferior. 

The tail-less layout now being experi- 
mented with has tremendous possibilities 
if certain basic shortcomings can be over- 
come. However, care must be taken not 
to accept the advantages claimed by its 
protagonists without a thorough appre- 


ciation of its corresponding limitations. 
Not least among the failings of the tail- 
less aircraft, and one to which no satis- 
factory solution has yet been found, is the 
low value of max. C,. attainable — partly 
because of the large shift of the center 
of pressure caused by those devices which 
have been employed to give the high lift 
coefficient necessary to the attainment of 
a large range of speed and partly because 
of the aerodynamic washout needed to 
achieve longitudinal stability. 

It .would seem, therefore, that if the 
permissible range of CG movement is 
extended with no diminution in the max. 


C L already attainable in the orthodox 
aeroplane, some layout must be found 
other than either the tail-first or tail-less 
arrangements, as neither seem to pro- 
vide the solution and both introduce dis- 
advantages peculiar to themselves. 

Two further layouts seem worthy of 
consideration, namely the swept-forward 
tail-less type, as exemplified by the 
‘'Cornelius'’; and the tandem wing type, 
which has been pioneered in France by 
Peyret, Delanne, and others. 

It is difficult to see why the swept- 
forward tail-less aircraft should eliminate 
(Turn to page 246) 



flight view (lop) of tandem-wing "Libellula", designed by George H. Miles, shows large 
rear wing with aileron control and small Iront plane with elevators. Note vertical stabilizer 
in addition to the rudder controls ot the mainplane tips. Parked view (above) shows 
retractable tricycle landing gear. Advantages claimed lor the type include wider center of 
gravity range and "a considerable reduction in length end structure weight 


AVIATION, September, 1944 


181 



A fizttST RELIEF VALVE 


AVIATION, 


AVIATION'S SKETCH BOOK OF 






AVIATION, 






AVIATION, 


AVIATION'S SKETCH BOOK OF DESIGN DETAIL 





In the "Queen's" kitchen stainless 
steel now goes 5 times as tar! 



BORG -WARNER 


Another triumph ior 
America's know-how 
with metals . . . 


Everywhere in the galley of that queen of 
the seas — the aircraft carrier — there’s the 
gleam of stainless "clad” ... on tables and 
lockers ... around ranges and refrigerators. 

What a time and work saver it is. One 
wipe and it’s clean. Truly, the "Queen’s” 
kitchen is demonstrating a trend that the 
nation will follow when the war is over. 

Stainless steel is a costly and critical 
alloy — so American ingenuity has found a 
way to make it go five times as far! 

The Ingersoll Division of Borg- Warner 
has perfected a means of wedding a thin 
surface of stainless steel to a much less ex- 
pensive low-carbon steel base. This eco- 
nomical new "IngAclad” is being produced 
for the galleys of our aircraft carriers and 
for many other wartime needs. 

"IngAclad” is one of a hundred products 
that' pour from the mills and factories of 
Borg- Warner into the hands of our armed 
forces. And all give evidence that our fight- 
ers are getting the finest. 

For years Borg-Wamer’s many units 
have made a vast variety of essential equip- 
ment for the farm and home and for trans- 
portation . . . products that benefit almost 
every American every day. 


Peacetime makers of essential operating parts for the automotive, aviation, marine and farm implement industries, 
ne^s°f^°^ rc°“eck P ?orc°w“nV 'mm, "*“* / ’°™ the Borg ' Warn er Corporation are today devoted exclusively to the 
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Clue to the Course 
Of Air Carrier Stocks 


By RAYMOND L. HOADLEY, Financial Editor, " Aviation " 

A review of recent action of the carrier securities indicates their 
possible course in the near future and during the war-to-peace 
transition period. 



W HILE FUTURE GROWTH PROSPECTS 
continue to be the major factor 
in the market price of airline 
slocks, traders in these issues are now 
placing more stress on their current earn- 
ing ability than at any time in the past. 
Airline stocks slumped badly in the 
March quarter. Reflecting this sharp 
decline, they lagged noticeably in the vig- 
orous upswing in the stock market last 
spring. 

But late in July the air carrier stocks 
began to give a much better account of 
themselves and the reason was not hard 
to find : The industry's earnings had 
resumed their wartime climb. 

Wall Street, and perhaps some trade 
officials, too, had assumed last year that 
there just was no ceiling — except excess 
profits taxes— to the wartime gains of 
this growing industry. But the March 
quarter slump in profits didn't make good 
reading, and industry officials decided it 
was a good time to stop, look, and listen. 

They quickly found that operating costs 
were increasing faster than revenues. A 



stretch of unseasonable flying weather 
brought this situation into sharp relief. 
As a result there was a widespread paring 
of expenses that brought immediate re- 
sults — and Wall Street began to breathe 

One of the largest domestic airlines, 
for example, instituted a 10 percent re- 
duction in personnel, pretty much all down 
the line. Others took similar steps. Costs 
of American Airlines, which had hit a high 
of 97.8c. per plane-mile in the first 
quarter, were down to 85c a plane-mile 
in April. Operating costs of Transconti- 
nental & Western Air dropped to 91c. a 
plane-mile in the June period from some- 
thing over $1 in the first three months and 
99c. in the second quarter of last year. 
Pres. Jack Frye attributed the cost de- 
cline to improved efficiency, better operat- 
ing conditions, and a larger number of 
airplanes. The return of additional trans- 
ports by the Army was, of course, a big 
factor for all the lines. 

The combination of these favorable 
factors brought such improved earnings, 
from April on, that the airline stocks made 
new high records for the year early in 
August, when the financial reports were 
published. May, for example, had been 
the first 1944 rionth when profits of 
American Airlines topped those of the 
corresponding 1943 month. 

Northwest Airlines’ passenger reve- 
nues set a new monthly high in June, and 
net income rose for the line as was also 
tile case for United and Eastern. Penn- 
sylvania-Central Airlines, which had a 
deficit in the March quarter, more than 
wiped out this net loss in May alone. 


while Branifl is reported in that month 
to have earned double the average rate 
for the first four months of the year. 
TWA came out of the red in April, en- 
abling it to show net income for the first 
six months of $568,576 against $732,578 in 
the like 1943 period. Chicago & Southern 
had net of $34,900 in May against a 
deficit of $12,600 in the like 1943 period. 

What, then, is the immediate earnings 
outlook for the airlines? Now that costs 
are in somewhat better alignment and the 
Army is steadily though slowly returning 
planes to the industry, it appears likel.v 
that profits may continue close to their 
wartime peaks until sometime after the 
European war is mopped up. 

And now that the stock market is 
following airline earnings more closely, 
the current earning power should add 
strength to the market position of air 
stocks. It is too much to expect, however, 
that airline equities will move up or even 
remain stabilized if the rest of the market 
is reactionary because of political, recon- 
version, or military factors. 

It is fortunate indeed that the airlines 
have had a big wartime volume of traffic 
and a vast amount of transport work to 
do for the government: for they have 
to meet many extra expenses — such as 
postwar planning — that would stand out 
like a sore thumb on the basis of prewar 

Every time an airline takes a proposal 
to the Civil Aeronautics Board for new 
routes, many thousands of dollars have 
been spent in market and traffic research 
and study. The cost of gathering all the 
(Turn to Fane 275) 
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...THE FUTURE IS OFTEN AS CLEAR AS A SUMMER NIGHT 







Facts show the Constellation to be 
a superior airplane. Its importance, 
however, derives not from at-the- 
moment achievement or triumph, 
but rather from its significant place 
in the history of flight, in the long 
history of human relations. Scien- 
tific development moves slowly. 
Yet there are rare moments when 
the ingenuity of the drafting boards 
and the skills of the benches com- 
bine perfectly, swiftly accelerating 
the steady pace of progress. And at 
these moments, the future becomes 
as clear and star-filled as a summer 
night; a future that in this instance 
pledges ever greater planes to come, 
ever wider horizons, and a true 
bond of understanding among the 
peoples of the earth. 


I 



Highest speed of any transport 
Longest range of any transport 

Largest load-carrying capacity of any 
transport 

Greatest rate of climb of any transport 

And these performance factors make the 
Constellation the SAFEST of any transport. 

ANOTHER EXAMPLE OF 
LOCKHEED LEADERSHIP 




m/jietmucm 



erstand that the Constellation 
1 t is unique in that it can CLIMB i 


A. Actually it flies high FOR comfort. The Constellation operates 
over weather, yet cabin pressures are kept at levels no higher 
than many mountain resorts. 

Q. A friend of mine insists that the Constellation needs two 

A. Landing speed is less than 80 m.p.h. About Vi airport. 

Q. How many people will the plane carry? — W. H. McM., Boise 

A. As a sky-liner— 64 passengers; sky-sleeper— 34 passengers at night, 
48 in daytime. Crew of 6. 

A. The Army Air Forces are taking all we make. After the war, 
you’ll get your wish. 


FOR LEADERSHIP 


SHEET NUMBER . . 
CLASSIFICATION . 
SUBCLASSIFICATION 
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Aluminum Alloys 


Aluminum Alloy Sheet and Strip Sheet 
Commercial Specifications 
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Solving Production Problems ot War 
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ANN ARBOR, MICHIGAN 


BROACHING MACHINES 
PRESSES 

BROACHING TOOLS 
SPECIAL MACHINERY 


BROACH AND 
MACHINE CO. 


. . . Ready to Plan for Peace 


The advantages of broaching by 
American are well known to the Nation's 
leading manufacturers. Almost every war 
industry has made use of broaching, the 
American way, to secure fast, accurate, 
economical output. 

For example, American Broach and 
Machine Company engineers recently 
designed the broach tooling and setup for 
the production of a new aircraft part. 
One operation entails the finishing of the 
external contour of a two-part stop sleeve. 

An American SB-66-15 surface broach- 
ing machine (shown at the right) rough 


broaches the radii between the lugs, the 
sides of the lugs, and the Qat across the 
index of the lugs. Two interchangeable 
tooling setups are provided, one for each 
part. The parts then are finish broached 
onan American SB-42-10 surface broach- 
ing machine. ( Detail shown below. ) 
Americans pioneer work in the broach- 
ing field equips it to offer valuable assist- 
ance at the outset of any new produc- 
tion effort. Today, and in the future, 
American's complete broaching service— 
machines, tools, and engineering — will 
provide maximum production with 
maximum economy and fine finish. 
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ENGINEERING DATA BOOK 
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P-24 (eont'dl 
Materials 
Aluminum Alloys 


Aluminum Alloy Sheet and Strip Sheet 
Commercial Specifications 





SHEET NUMBER . . 
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THUNDER OUT Of RUSS J A / 


You now see the Red Star of Russia on hundreds of 
American-builc Thunderbolts fighting on the Eastern 
front. Ac the controls are daring Russian pilots daily 
pouring destruction upon Hitler's dwindling hordes. 
For the Russians have found that the withering fire from 
the Thunderbolt's eight 50-caliber machine guns makes 
it a worthy companion of their own famous Stormovik 
for ripping tanks, locomotives, fuel dumps and other 
enemy targets on the ground. 

The air forces of England, France and Brazil have also 
adopted the Thunderbolt as a weapon to suit the de- 
mands of many tactical situations— from high altitude 
fighting to low level strafing and dive bombing. And 
thus it is that Thunderbolt squadrons are converging 
upon enemy strongholds from every United Nations 


front, helping draw ever tighter the noose of ultimate 

The production in quantity of this lethal, seven-ton 
fighting plane continues. The courage and 
skill of the United Nations pilots who fly 

it are known and feared in Tokyo as in IP 

Berlin. And with these pilots into every To"."!™., 
battle go the hearts of the thousands here • ■ •■■■“ 
at Republic who are pledged to keep the Thunderbolts 
rollinguntil there's nothingleft to shoot at— high or low! 
Republic Aviation Corporation, Parmingdale, Long Island, 
New York, and Evansville, Indiana. 


Republic firsts in war point to firsts in peace 


REPU BLIC © AVIATION 
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of SAFETY 


WHITE - RODGERS AUTOMATIC CONTROLS FOR 
AIRCRAFT FLIGHT OPERATIONS 

White-Rodgers modulating temperature controls and Servo actuators can be adapted 
to most designs requiring the safety of automatic local or remote temperature control. 
They have been designed especially for the control of: 



• CABIN TEMPERATURE 

• ANTI-ICE TEMPERATURE 

• CARBURETOR AIR TEMPERATURE 

• CARBURETOR MIXTURE 

• CARBURETOR THROTTLE 

On request, engineering data will be sent to authorized manufacturers concerned with 
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Airport Program Making Promising Strides; 
New SWPA Division Tackles Plane Disposal 


eeting. 


of supercharging gaged at B 


CAA, the public, and 
gress are increasingly 
vinced that a comprehensive 
airport program should be en- 
couraged and aided financially 
by local and federal govern- 
ments, as vital to the growth 
of non-scheduled flying. 

Of the total 3,000 a: 
proposed in CAA Adminis- 
trator Charles I. Stanton's 
new recommendation to Con- 
gress, all but 100 are intended 
for personal and other non- 
scheduled flying. The billion 
dollar CAA proposal ties in 
with a bill recently introduced 
by Rep. Jennings Randolph, 
which would authorize the 
federal government to match 
funds with the States under 
formula similar to that unde 
which the highway system we 
built. 

The thinking and plans of 
many interested groups were 
recently clarified in a Joint 
Airport Users Confe 
Transpo-; news) sponsored by 
the National Aeronautic ' 
sociation. Many experts 
papers, copies of which t- 
Washington, will furnish. 


Surplus Army-Navy plane 
disposal became more of a 
routine operation with estab- 
lishment under Surplus Wai 
Property Administration of 
the Aviation Div., headed by 
Lt. Col. W. B. Harding, 
charged with over-all policy 
and planning for movement of 
the craft. 

Domestic surplus craft sales 
have been assigned to Recon- 
struction Finance Corp., which 
has turned c' nils over to De- 
fense Plai 1 orp. Because the 
CAA's Wa Training Service 
had worke 1 'osely with DPC, 
it is being switched to the sur- 
plus program. Working under 
Harding are : E. L. Traylor, in 
charge of sales and operations; 
Thos A. Wadden, in charge of 
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ippralsal, location, etc.; E. E. 
Lothrop, in charge of compo- 
— * parts; and George Els- 
who acts in an advisory 
capacity on operations. ' 

A. Garfield is RFC’s re] 
ative in the deals. 

Under present methods, 
DPC-owned planes bought 

fered to the original owne 
ceiling price. If he does 
'* the present WTS i 
ofTer, also at ceiling 
price. If not taken then, the 
plane is advertised through 
CAA regional offices. 

Report of the Surplus Air- 
craft Advisory Subcommittee 

recommends that tactical 

surplus planes be cleared f 
the market into an “unab- 
sorbed surplus" within four 
months and transport planes 
within nine months. ” — 


they would be held for six 
months for sale to schools, 
memorials, etc., after which 
they would be scrapped. Per- 
sonal aircraft and components 
would have to be disposed of 
in three years. Several manu- 
facturers think war transport 
should be sold to foreign 
airline operators. 

Recommends Prompt Sal 
Of Light War Planes 

An aircraft subcommitU 
headed by L. Welch Pogue, 
chairman of CAB, recommends 
in report to Surplus War Pr 
erty Administrator Will 
Clayton, that surplus ' 
planes suitable for private use 
be ^sold promptly ^for cash. 

and trainers of lower horse- 
powers. Army and Navy desig- 
nate planes not needed, SWPA 
decides how many will be de- 
clared surplus and when, and 
then the RFC acts as selling 
agency. 

RFC has been selling 
plus civilian WTS planes for 
months, through CAA regional 
offices. Total sales are nearing 
3,000. Planes of all types, and 
gliders, already available for 
— ’ estimated to total 


10,000 01 


. Most sales, : 




re to fixed base operators, 
;o individuals. RFC is 
planning to set up about 35 
sales centers throughout the 


Proposals that the country 
3 marked off in grid pattern 
>r the guidance of contact 
flyers were analyzed by John 
E. P. Morgan, director of the 
Personal Aircraft Council of 
the Aero Chamber. Many ob- 
servers agreed with Morgan 
that the grid pattern would be 
impractical. But the sugges- 
tion of Morgan and the Coast 
& Geodetic Survey that exist- 
ing longitude and latitude 
markings be divided into 
smaller coordinates and plbt- 
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ted on a standard map, 
thought feasible. 

Using these coordinates, an 
"air address" could be plainly 
marked on all landmarks— like 
lakes, towns, river Junctions, 
mountains — which contact fly- 
ers are accustomed to use as 
guides. A glance at the map 
would give the pinpoint loca- 
tion of any such landmark, 
and directional pointers on the 
ground would give the orien- 

Base Operators Seek 
"Go-Ahead" Signal 

Operators of airports, fixed 
bases, and schools, especially 
those who have been let out 
of training contracts with the 
services, are facing difficult 
problems. They can get pilots, 
released from WTS and Air 
Force contract schools; they 
can get airplanes from mili- 
tary surpluses being sold; and 
they can get some gasoline for 
essential operations. But they 
do not feel free to go ahead 
and advertise for customers 
because of WPB and Man- 
power Commission restrictions. 

Many of them feel th 
since aviation is expected 
play a big part in postwar re- 
employment, they should be 
allowed to go ahead and lay 
the groundwork now. rather 
than stand idle. Efforts are 
being made by private flyer 
groups to obtain a go-ahead 
order from Washington. 


Aircraft 

ported to the Safety 
CAB, during 1943. totaled 
5,428. Of these 1,166 invol' ' 
only minor or no injury 
personnel and/or aircraft; 391 
were "ground accidents": and 
3,871 involved injuries or death 
or marked damage to aircraft. 

Compared with the calendar 
year 1942, there was a numeri- 
cal increase of 547 serious acci- 
dents, a 16.5 percent “up." 
However, in 1943, the average 
number of certificated pilots 
and students increased from 
222,280 (in '421 up to 261,514. 
Considering this increase, the 
accident trend for 1943 re- 
mained the same as in 1942. 

In order of the highest fre- 
quency, forced landings, col- 
lisions with objects other tha 
aircraft, spins or stalls, colli 
sions with other aircraft i 
flight, and propeller injuries t 
persons on the ground show 
decided increase. There was 
marked downward trend in 
takeoff, landing, and miscel- 
laneous accidents. 

Owners are advised by CAA 
not to invite unqualified 

ice pilots from the front 

their planes. Most such pilots 
are not experienced with light 
planes, or are out of practice, 
and numerous serious acci- 
dents have resulted. There 
will be more, as additional 



allocated to. military needs, 
mt he believes that, in the 
postwar period, trends toward 
lighter engines will open a 
tider field for supercharging, 
le stressed the question of 
the reduction of costs and the 
increase of engine efficiency by 
supercharger use. 

E. W. Wasielewski, chief 
engineer of B-W Super- 

shat engine power may be 
doubled. And J. P. Stewart, 
al manager, said postwar 
private aircraft will open a 
field for supercharging. 


rdlnatc dealings 


>1 night fighter, world’s largest pursuit plane. 
Big as medium bomber and weighing more than 25,000 lb., it has twin 
booms and jutting nose, as shown in flight photo (top). Twin power 
plants are 2,000 hp. P & W’s equipped with four-blade Curtiss propellers. 
Extremely fast and highly maneuverable, plane can be throttled down to 
low speed for landing at night or in fog on small landing strips, and 
Incorporated is full-span landing flap. Large fuel capacity gives extensive 
operational range. Armament consists of 20-mm. cannon and .50-cai. 
machine guns. Crew of two or three and ammunition boxes are variously 
protected from enemy machine gun fire by armor and deflector plates and 


CAA Opens Data Sectic 
Technical information 
tions in each of the CAA’s 79 
District offices, to give pilots, 
airport and school operators, 
and all interested in aviation 
complete answers to many 
aviation questions, have been 
established by the Aircraft 
Section of the CAA General 


ference on possible postwar de- 
velopments in internal com- 
bustion engines, with special 
attention to use of super- 
chargers to increase power. 

C. S. Davis, president of 
Borg-Wamer, emphasized that 
interest in superchargers has 
been stimulated by wai ‘ " 
needs of greater engine 
formance. At present 
supercharger production is 


Div. Each will have 
complete library of neces- 
sary information on aircraft 
of all types, and engines and 


written . 
facturers, will be available 
covering maintenance, repair, 
and s-rvicing of their products, 
' as revisions are made, the 


Gathered in Milwaukee, re- 
cently, as guests of Borg- 
Wamer Corp. and its Milwau- 
kee Div., McCulloch Engineer- 
’ing Corp. (now B-W Super- 
chargers), was the industrial 


low neiuu, xm»» uJ vfbratfon 
imlvses. nerodynamic balance 




troducc Jl a a po d atwk a r avIatToli bill 

In this session of Congress. Pro- 



AVIATION’S Maintenance Awards 
Go to Airlines and Service Groups 


Annual Maintenance Con- 
dition of the Air Transport 
Assn., held in Chicago, saw 
Aviation’s Annual Mainte- 
3 Awards given to all air- 
lines and to the Army and 
Navy maintenance groups, sig- 
nalizing their universal effi- 
ciency under trying war con- 
ations. 

Chief subjects considered at 
the ATA gathering were line 
maintenance, anti-icing and 
de-icing, technical develop- 


ments, and cooperation be- 
tween manufacturers and 
maintenance heads to reduce 
time which is required for test 
flights. 

In attendance were 46 air- 
line maintenance men, 45 
manufacturers representa- 
tives, CAA and NACA leaders, 
Army and Navy officers, and 
the press. Otto E. Kirschner, 
American Airlines’ director of 
aircraft engineering, was 
elected new chairman. 
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Lightening the burden of weight 
on men and machines . . . 


■pvERY pound of Magnesium Alloy substituted for 

J other metals will save weight. In the case of steel, 
the saving with equal thickness is 77% and with 
Aluminum Alloy it is 37%. 

Magnesium wing tips, floor beams, oil and fuel 
tanks, seats, engine parts, wheels, housings, fairings, 
panels and many other parts have effected tremendous 
savings in the weight of modern aircraft. The result 
is greatly increased capacity in speed, range and pay- 
load. . 

War’s spectacular uses introduce the new 
age of magnesium to American Industry 

Mass in motion requires power— to start, to maintain, 
to stop. Power is expensive whether it is steam, elec- 
tricity, gasoline or man’s muscles. Magnesium alloy 
pattern plates in a foundry, are reported to have 
reduced one man's lifting by 4500 pounds a day. 

Consider the Weight-Power Ratio 

Power varies directly with mass or weight. Disregard- 
ing friction, a magnesium unit requires less than one- 
fourth as much energy to overcome inertia as a steel 
unit of the same dimensions. 

The favorable weight-strength and weight-stiffness 
ratios mean that very little, and sometimes none of 
this power saving need be sacrificed when magnesium 
alloys are substituted. 

A pound of magnesium contains about 15 >4 cubic- 
inches — a pound of steel 3*4 an d aluminum 10 cubic 
inches. On a pound for pound basis, you get 4f 2 
magnesium units for one of steel and l/ 2 to one for 
aluminum. Magnesium goes further, and the further 
it goes the more you save. Remember that weight- 


REVERE 

MAGNESIUM 

ALLOYS 

saving means money-saving from the very beginning, 
in transportation and handling to and within your 
factory, in production processes, and in the end use 
of the product. 

Lightness plus strength 

Revere Magnesium Alloys offer strength as well as 
weight saving. With equal thickness, the sheet alloys 
have 75% of steel’s strength in bending. To gain 
equal strength, the thickness need be increased only 
1 5%, since strength in bending increases as the square 
of the thickness. To gain equal stiffness, an increase 
of only 65% in thickness is needed, since stiffness in 
bending increases as the cube of the thickness. With 
equal stiffness, the strength is double that of steel. 
With equal weight, bending strength is over 14 times 
that of steel. See the Chart. 

Where to save with Magnesium 

Transportation. Railroad cars, buses, trucks, trailers, 
aircraft. Will make it possible to haul heavier pay- 
loads in states limiting total weight on the road. 
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Hand-Operated Items. Anything pushed, pulled, 
lifted, carried. Vacuum cleaners and other household 
appliances; baby carriages; hand and portable tools; 
typewriters; instrument cases; luggage; hand trucks 
and dollies; mailing containers. 

Reciprocating Parts. Anything that must be started, 
stopped, reversed in motion. Light weight and rigidity 
save power, reduce vibration. 

Mill Products Available 

Revere magnesium facilities are among the largest in 
the world. They offer sheet and plate, rod and bar, 
tube, extruded shapes, forgings and forging stock, in 
four different alloys. 

May We Assist You? 

The Revere Technical Advisory Service is at your com- 
mand, ready to help you take full advantage of the 
remarkable qualities of Revere Magnesium Alloys. 
Let us show you how to use them to modernize and 
improve your own product, how production can be 
speeded up by increasing machining speeds, how to 
form, weld and rivet, simply, economically. 


Write for your complimentary copy of the new 
32-page booklet, "Revere Magnesium Alloys and the 
Light Metals Era," now coming off the presses. 
Presents the basic facts about magnesium, plus de- 
tailed technical data on the physical, mechanical and 
working characteristics of the Revere Alloys. 



COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

MAGNESIUM -ALUMINUM DIVISION 

Executive Offices: 230 Park Avenue, New York 1 7, N.Y. 


Availability 

Magnesium facilities were developed to help 
win the war. Now the supply is adequate and 
many applications other than in aircraft are 
being approved. 

If your products can be improved by the 
use of Revere Magnesium alloys, we suggest 
you consult us about availability for civilian 
products. 
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inevitable coUapse. It is in- 
dicated that during the past 
four months, oil supply has 
been the ceiling on Luftwaffe 
activity. 

Germany has been t 
increased punishment d 
Allied shuttle operation. 

Italy, England, 

i bases. First shuttle 

runs recently were made by 
all-fighter formations. Fighter- 
bombers, which are taking 
over the function of dive 
bombers in the Army, and 
medium bombers will add ' ’ ' 
devastation increasingly a 


AMERICA AT WAR 

Aviation's Communique No. 3 


push across France, the Allies, 
at this writing, not only had 
driven the retreating Nazis 
over the Seine ar ' - — 
beyond freed Paris 
•■on had landed an airbome- 
learheaded army on the 
luth coast of France. 
Quickly established, the lat- 
ir army is seen working 
toward junctures both with the 
the north and with 
. ._ ... driving to the top 

of Italy. 


Allied forces to continue stra- 
bombing of German in- 
dustrial works 


.ttack; RAF has been going 
iut of character, too— hitting 
by daylight. 

The War Department at last 
let out the secret that the 
have been taking de- 
livery of American planes at 


e to time. More is told of 
nen’s flak suits of mail, and 
. metallic shawls 
ts which are saving 
There will be further 
details in the field of radar 
before long. Fighter planes in 
Europe are re-fueling and re- 
loading guns in 20 min., mak- 
ing shorter sorties but putting 
in satisfactory air time — with- 


the range. 

Germany's soft spot is oil, 
and Japan's is steel for the 
building of ships. The Secre- 
tary of Navy estimates that 
- third to one-half of Jap- 
tonnage has been sunk 
or put out of action. The 
• " es believe the weakest li ' 
Japan's war machine 
ships, and they are trying 
break it. The B-29's, as often 
as they can save up enough 
gasoline from the trickle over 
the hump, are hitting at Nip- 
on steel productlc 
There will be n: 


the B-29's can strike from 
islands now in Allied hands, 
drinking gasoline right 


New weapons and n 


CALLING NAMES * 

■esldcn't of Panani, and F 
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1944 



alTSOMlUi 


Massac 


a small part in victory 

TODAY 

a big part in industry 

TOMORROW 


The characteristic you demand in a capacitor is long life. And in this all- 
important matter the record of Tobe. Capacitors is an enviable one, with 
almost complete absence of "returns.” 


Lasting stamina is built into Tobe Capacitors through every step in their 
manufacture and is cross-checked by frequent, rigid inspections. Electrical 
ratings are always on the conservative side. Research is continuous in the 
search for an even better way, an even higher standard. 


Type OD Capacitor (illustrated below) is manufactured in the careful Tobe 
way. Mineral oil impregnated and filled, in a streamlined drawn container, 
hermetically sealed. Designed for operation under a wide temperature range. 
Why not place your capacitor problems before Tobe engineers? Inquiries 
receive prompt, intelligent service. 


LONG LIFE 
ASSURED 


206 


AVIATION, September, 


Aviation Manufacturing 


July Aircraft Unit Production Down to 8,000; 
War Dept. Orders New Emphasis on Big Craft 


. . . Industry advises Congre 
steps . . . Chamber's mov 
. . . Will plants come inland? 
for policy job . . . G.E. to "i 


The Aircraft unit . 

slump of 5.9 percent— from 
8,049 In June to 8,000 In July 
—was caused by hot weather, 
holidays, and a continued 
manpower pinch. War chiefs 
were neither surprised 
alarmed about the few planes 
they didn’t get, but such let- 
downs, symptomatic of 
placency, upsets them, 
plane production has 

stabilized at about 8,000 

per month. Output for August 
is scheduled at 8,274, a redi 
tion of 3 percent under i 
previous program, mostly 
small planes. 

Today, manpower and n 
terials resources rated at the 
equivalent of two or three 
thousand more smaller unit; 
per month are going into four- 
engined bombers, which ari 
now rolling out at a rate wei: 
above 1,000 per month. Foui 
delivered B-29's were nol 
counted in the July total, be- 
cause of new tally rules. 

Although manpower is get- 
ting tighter, many green work- 
ers have improved their effi- 
ciency, and the technique of 
Job breakdown for simplicity 
is helping boost pounds-per- 
worker. Labor turnover, grow- 
ing worse for two years, seems 
to have leveled off. In Apr. 
1942, it was 3.72 per 100 work- 
ers per month; the Apr. 1943 
figure was 4.62; Mar. 

4.57; and Apr. 1944, 4.32. 

New Emphasis on Big Craft 

The War Department has 
announced changes in the 
craft production program i 
essitated by the shifting 
phasis from land and am| 
bious operations to air • 

The changes call for increased 
production of large bombers 
and big troop transports. Out- 
put of P-47's, B-24's, and 
C-46’s has been cut in favor 
of increased production 
B-29, “Superfortress," and the 
new huge Oonvair B-32 
bomber. Also : 

• labor re-allocations involving 
release of 100,000 workers by 
the end of '44, 20,000 of whom 
will be released immediately 
for other work. 


Involved problems of transi- 
tion from war to peace con- 
fronted Congress upon its re- 


turn from vacation. On hand 
to advise Capitol Hill concern- 
ing aircraft, biggest single 
arms category in the war, was 
the Aeronautical Chamber of 
Commerce. Four lead ;iv: of 
the industry — E. E. Wilson, 
vice chairman of United Air- 
craft and chairman of the 
Chamber; Harry Woodhead, 
president of Consolidated 
Vuitee; Joseph T. Geuting, 
vice president of General Air- 
craft; and J. Carlton Ward, 
Jr., president of Fairchild- 
presented main provisions ‘ 
the plan before the Sen;... 
War Contracts subcommittee. 

The industry recommended 
peacetime maintenance of 
strong airpower backed by 
intinuing technical develop- 
ed, also unemployment com- 
pensation for a majority of 
the 2,100,000 workers in air- 
craft, and free transportation 
home. On the other hand, 
the Industry opposes separa- 
tion pay (while labor lead- 
's demand it). 

Further recommended: Im- 
mediate use of engineering 
tools, and plans for basic de- 
velopment of postwar prod- 
ucts; right of manufacturers 
buy government plants, or 
manage them as stand-bys for 

emergency; and handling 

of all policies on disposal of 
surplus planes and equipment 
' one agency to be created 
legislation. (It is noted 
t the Surplus War Prop- 

RFC, now handling surplus 


stated that plane sales should 
be handled by manufacturers 
who originated design; all 
classes of trainer planes should 
be given to schools and col- 
leges for military training 
only; major components of 
planes abandoned overseas 
should not be returned because 
many of them are "danger- 
ous" and unsuitable; military 
planes of new design should 
be continued in production, 
and development of experi- 
mental types should likewise 
be continued; and cutbacks 
production should be coordi- 
nated between Army 
Navy to help fill up capacity 
released by either service, with 
cutbacks to be effective first 
in temporary facilities, such 
those of the automobile indus- 
try, which have other 
awaiting them. 

Finally, 60 to 120-day notice 
should be given on cutbacks, 
and cutbacks should not in- 
terfere with future production 
of types of aircraft still in 
' ' he military; light 
planes should be 
sold, but. ‘not to dealers for 
speculation, it being held that 
trainers are not suitable for, 
should not be sold to, 
ans; and also regulation 
should be relaxed to the point ] 
that personal flyers will be , 
no more restricted “ — *“ 
motorists. 

Chan 


The Aero Chamber's 
mendation that the 

protected against unloading 
surplus planes is supported 
by Under Secretary of War 
Patterson, who told the Sen- 
ate War Contract Committee 
that surplus planes should 



DESIGN FOR DISTANCE 


Artemus L. Gates, Assistant 
Secretary of the Navy for Ah, 
agreed with Patterson and 
with the Aero Chamber on 
ts. He called for 
maintenance of peacetime air- 
power; for maintenance of cer- 
tain war plants as essential 
stand-bys; maintenance of 
seas air bases; preserva- 
of a strong aircraft man- 
ufacturing industry; and also 
orderly expansion of domestic 
and international air trans- 






been 


aircraft industry 
working toward establishment 
of a strong trade organization 
which could serve as a vigor- 
ous spokesman in the troublous 
shift from war to peace. The 
Aircraft War Production 
Councils were not legally con- 
stituted to do a policy Job. 

The Aeronautical Chamber 
Commerce, with strong new 
leadership, is being reorgan- 
ized— to handle the transition 
work and the important initial 
peacetime leadership. 

ACCA, as newly set up, con- 
sists of two Councils: The 

Aircraft Manufacturers Coun- 
cil, and the Personal Aircraft 
Council. AMC is in two sec- 
tions, on each coast. Harry 
Woodhead, of Convair, is 
chairman of the Western Re- 
gional Executive Committee, 
and R. E. Gillmor, of Sperry 
Gyroscope, is chairman of the 
Eastern Committee. Member- 
ship of both Councils totals 17 
major companies. Each Re- 
gional Executive Committee 


e with this 


Just now AMC is primarily 
jncerned with termination 
nd reconversion. A Contract 
Termination Unit has been 
formed, which will work with 
government agencies involved. 

Three specialists hr— 

signed to full tim 
unit. 

The Personal Aircraft Coun- 
cil succeeds the earlier Per- 
sonal Aircraft Committee, 
which is now chiefly concerned 
in developing a small airfield 

PI The former departments of 
the Chamber have been reor- 
ganized as service bureaus: 
_ technical, traffic. 


The Airworthiness Require- 
icnts Committee of the Aero 
Chamber of Commerce is de- 
veloping a program of inter- 
national uniformity of air- 
■thlness requirements so 
t aircraft may move freely 
from one country to another. 
~ idltions which should gov- 
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THE SKYFREIGHTER WEIGHS IN! 



Here a Skyfreighter is officially weighed-in 
before she starts on her maiden flight. With scales 
er each of the landing wheels and another at 
point from which the ship is suspended, die 
is done quickly and easily. Regular weighing 
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HOW AMERICAN AIRLINES CONSERVES TIRES 
WHILE ITS 50 PLANES DO THE WORK OF 82! 















me/ 


OF A U. S. ROYAL 

on the Flagship Fleet 


Every tire that ever flew on an American Air- 
lines Flagship has its own life line or Tire Log 
filed away where it can be referred to instantly. 
From the day that a 17.00 x 16 U. S. Royal Air- 
plane tire is mounted on a Flagship until it is 
removed for recapping and finally discarded 
after having given its full service, the Mainte- 
nance Division of American Airlines keeps its 
life history hour by hour and plane by plane. 

As synthetic rubber airplane tires with bodies 
of rayon replace natural rubber tires, the back- 
log of test experience already accumulated by 
American and recorded on Tire Logs will be of 
vital importance to airplane tire manufacturers. 
Benefiting from data like this, U. S. Airplane 
Tire engineers are finding new and better meth- 
ods and materials to build lighter, stronger, 
safer tires. 


UNITED STATES RUBBER COMPANY 
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The Return of the Gray Goose 


A SHORT TIME AGO her upturned nose had been set toward the 
West and the repair shops of Pan American World Airways in 
New York. After a year as a survey plane for the Airport De- 
velopment Program in Equatorial Brazil, the Gray Goose was 
slated for a complete overhaul with special attention to her 
fabric covered wing and tail surfaces. 

For the steaming heat of a tropical jungle is the natural habi- 
tat for fabric consuming micro-organisms, and it had been Pan 
American's experience that many Clippers have to be recov- 
ered after as little as four months' service in such an environment. 

But now the Gray Goose was back— ready for another tour 
of duty— and the only repair she had required was a good wash- 
ing. After a year of taking all that Brazil had to offer in 
heat and moisture her fabric surfaces were as strong as 
when she left the assembly line. 


The wing and tail surfaces had been finished with EMYCEL*, 
the rot-proof fabric finish. Special fungicides incorporated in 
EMYCEL prevent fabric rotting caused by fungus spores which 
are specially prolific in the tropics and which propagate readily 
in the fabric-enclosed areas of wings and control surfaces. In 
these areas exist the ideal conditions for fungus growth— warmth 
and high humidity. 

In addition to fighting off mildew, EMYCEL'S super flexibility 
had retained fabric strength through the widest ranges of tem- 
peratures in the world. 

Moreover, EMYCEL has important production features. Here 
is an all-spray system that goes on faster in all kinds of weather 
without danger of blushing, and always reduces the number of 
coats required. You'll want to get acquainted with EMYCEL'S 
advantages. Write for our technical portfolio. 
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Of all the machine tools in use by industry, none is more basic or more vital 
than the internal grinding machine. 


Machine tool engineers have helped the men of government and of industry 
to plan the most desperate and gigantic production program of all time . . . 
and they can help those same men in planning today for the peace that must 
be won after the war is won! 


One of these is a Bryant mar 

Bryant 


i. Send for him today! 


CHUCKING GRINDER 

SPRINGFIELD. VERMONT, U. S. A. 
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Aviation Abroad 



| special reaction-driven bomb 
I which could reach the TJ. S. 

I While the last piece of news 
is taken with a grain of salt, 
there is no discounting the 
long experience of the Ger- 
mans in catapulting planes 
from ships in the Atlantic. 


Having no suitable plane 
manufacturing facilities, other 
than those for production of 
small military craft the Swedes 
are reported to have taken 
several Boeing "Plying Fort- 
resses,” forced down after 
raids on Germany, and con- 
verted them into passenger 
craft. First of these ships has 
gone into service with the 
ABA on one of the regular 
Swedish domestic routes. 

Details regarding the process 
of conversion employed by the 
Swedes have not yet come 
through. It is evident, however, 
that a “Fortress" stripped of 
its military equipment would 
offer facility for a sizable pay- 
load. And the craft’s excellent 
range and cruising speed offer 
distinct advantages. 

Warn of Bigger Robots 

While recent Allied measures 
against the Nazis' V-l robot 
bombs appeared to be having 
some success, official sources in 
England warned that reports 
of much larger flying bombs 
should be taken seriously. 
Word has it that German V-2 
missiles caused considerable ' 
devastation when tried out in ; 
Poland. 

German propaganda insists 
the Reich is readying not only j 
10-ton robots with a range to ' 


conceivably could fire robots 
into American East Coast war 

Other developments by the 
Germans include use of a lar- 
ger model V-l bomb contain- 
ing some 4,000 lb. of high ex- 
plosives, also employment of 
missiles fitted with incendi- 
aries is noted. 




This Magazine — 

weighs nearly two pounds. 
Two pounds of paper, salvaged, 


42 cartons for 15 .45-cal. 
bullets 

4 containers for blood 
plasma 

4 containers for field ra- 

30 boxes for emergency life- 
boat rations 

42 cartons for life-pre- 
server lights 

58 cartons for lifeboat-in- 
flating cartridges 

14 cartons for Army K 
rations, or 

22 cartons for yellow-fever 

There is no such thing as 
“waste” paper today— save 
every scrap to win the big 
scrap. Paper saved today 
fights for you tomorrow! 




•SWOOSH" MISSILES 


PLUGGING 


Swedes Make Airliners 
Out of Downed B-17's 


WORLDATA By “VISTA” 

On the heels of CAB’S mapping of a "favored” system 
for postwar international routes, which showed Spain a: 
one of the main crossing points for lines to Southern 
Europe and the Near East, came a State Department 
report that an agreement had been reached with Spain 
for landing rights in that country. Details await return ol 
the official mission which went to Madrid; accordingly it 
has not yet been divulged whether there are any reciproc- 
ity agreements or limitations. It is a hopeful sign, how- 
ever, that steps are being taken to assure start of civil 
international service immediately at the war's end without 
having to wait for endless conferences and horse-trading 
regarding the right of U. S. planes to land. 

Additional news on the plans of the new Swedish inter- 
national airlines is now available : Apparently the program 
is not limited to the already publicized Sweden-U. S. line. 
Other proposed routes will, in effect, constitute a Scan- 
dinavian bloc, with Danish and Norwegian as well as 
Swedish interests. Service to Buenos Aires and Rio de 
Janeiro is proposed. 

Reports from the Bahamas indicate that another Cl 
pany will soon enter the fold of the many Pan American 
subsidiaries. Preliminary purchase by PAA of a minority 
interest in Bahamas Airways, Ltd., was recently a 
nounced, with plans to establish connections between the 
major islands of the group. 

London's postwar Starnes Airport previously mentioned 
in Aviation, is situated close to the Great West Road, — 
of England's main traffic arteries, and it will also . 
connected with London by extension of the Underground. 
Work at present mainly consists of installation of the 
drainage system. The main runway, it is stated, will have 
a length of approximately 3 Ms miles. 
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F-W'W 



Strictly an air transportation 
magazine . . . 

Devoted wholly and exclusively to serving the spe- 
cialized needs of the air carrier and allied interests 
concerned with the progress of air transportation. 

Each month an adequate, seasoned editorial staff 
appraises and presents the significant trends and 
developments of America's swiftest-growing 
public carrier. In its first year, Air Transport has 
become the strong national voice of the industry. 


100% Paid Circulation in 
less than a year . . . 


i shape the 
circulation 
demand for 


10,000 paid subscribers a 
expanding world of air 
at $5. a year. Eloquent testii 
such specialized information 
operations and maintenance 
interests, its government and 


Another McGraw- Hill 
aeronautical leader . . . 

Air Transport, with Aviation and Aviation News, com- 
pletes an intensive, adequate coverage of all aviation 
interests. Aviation C America's oldest) serves the basic 
needs for administrative, technical and business in- 
formation. Aviation News presents swift, weekly 
interpretation of all the significant aeronautical 
developments. 


McGraw-Hill Publishing Company, Inc. 
330 West 42d Street, New York 18, N. Y. 
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LEONARD C. MALLETT (left) has been 
elected General Manager of Pratt & Whit- 
ney Aircraft Corp. of Mo., succeeding 
FREDERICK C. DAWSON, (center) who 
has gone to United's Sikorsky Div. in 
Bridgeport. Mr. Mallett joined United in 
1929 as accountant in charge of Cost De- 
partment of Sikorsky. Formerly he hod 
been with Fairchild and General Airplanes 
Corp. RONALD T. RILEY (right), v-p. 
and a director of Canadian Pratt & Whit- 
ney Aircraft Co., has been appointed As- 


tion, operation, and maintenance training, 
went to Montreal to become Assistant to 
President of Canadian subsidiary. Early in 
1941 he was named secretary-treasurer 
and director of Canadian P & W and a 
director of Canadian Propellers, Ltd., 
formed to produce Hamilton Standard pro- 


MAJ. CLAYTON E. JOYCE. 
UAL pilot on military leave, 
has been appointed to newly- 
created position of chief 
pilot of Air Transport Com- 
mand's India-China Wing. 

sibility for flight crew dis- 
tribution. flight procedures, 
transition training, and also 
location of avigation aids. 
(UAL photo.) 


disability. A wor 
erial armament e: 
supervised 75-mr 


el Commano photo.) 


AVIATION, September, 


’flu 







A I R 


LANES 


OF TOMOR ROW 


In Europe, in Asia, in the South Pacific ... on battle 
fronts around the globe . . .American pilots are fight- 
ing to Victory. Thousands of these air heroes won 
their wings in Ryan PT-22's ... at Ryan flying schools. 
To get these superb military pilots started right, Ryan 
has been privileged to conduct a most extensive 
flight-training operation for the United States Army 
for nearly five years. 

Daily, Ryan Schools at Hemet, California, and Tuc- 
son, Arizona, fly a distance equal to Jive trips around 
the world. Hundreds of seasoned pilots, men and 


women skilled in maintenance, and technical experts 
make the Ryan Schools a smooth-functioning organi- 
zation experienced in the operational problems which 
must daily be met to keep such a large-scale project 
operating at peak efficiency. 

Ryan Schools, with more than 20 years of active 
flying experience, are also, in effect, operating labor- 
atories for the aircraft designers of the Ryan Aero- 
nautical Company; they are instrumental in bringing 
new and improved methods to flying operations and 
better ideas on streamlined maintenance. 
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low weight thrust for the GIANTS 

The largest propellers to fly in this country — 

18 foot 2 inch four-blade hollow steel Curtiss Electrics — efficiently harness 
the 3000 horsepower and more in the substratosphere, 

yet increase the useful load of the airplane 650 pounds through weight reduction. 

All of the propeller features pioneered by Curtiss 
are embodied in this installation, 
including automatic synchronization, reverse thrust, 
and of course, the unmatched durability of steel. 








.Homeward Hound 


Breeze Aircraft Armor Plate Brings 'Em Back Alive 
In World-Wide Theatres of Warfare 


Breeze Aircraft Armor Plate is in 
action today on Allied invasion 
fronts, providing dependable protec- 
tion for pilots and gunners of Amer- 
ica's hard-hitting bombers and 
fighters. Produced in quantity by 
the Breeze Electric Heat Treating 
Process, the fastest known for the 
purpose, this Armor Plate helps to 
bring home not only trained person- 
nel but valuable equipment as well. 


Breeze Armor is manufactured in 
two types: homogeneous and face- 
hardened. Although light in weight, 
it possesses the highest ballistic 
qualities and resistance to shatter. 
Complete assemblies to designers' 
special requirements are a specialty. 
Aircraft Armor Plate supplements 
the well-known Breeze line of equip- 
ment which is now in service on 
land, on the sea, and in the air. 


"H/ieez# m# 

CORPORATIONS, INC 






Plants using both tungsten and molybdenum types 
of high speed steels should give serious consider- 
ation to the establishment of an efficient identi- 
fication system — one that will keep the steels 
separated from bar stock to finished tool. 

The danger of spoilage is particularly acute 
when mixed lots get into the heat treaters’ hands. 

The recommended hardening temperatures for 
tungsten types are 100° to 200°F. higher than 
those for the molybdenum types. Treating the 
latter so far above recommended temperatures 


will spoil them for cutting tool service. Treating 
the tungsten types that far below recommended 
hardening temperatures will not develop the 
required red hardness. 

Heat treaters sometimes use the "sweating” of 
tungsten types as am indication that the steel is 
up to proper hardening temperature. THIS DOES 
NOT HOLD WITH MOLYBDENUM TYPES. 
In their case, a pyrometer should always be used 
to determine when the steel is at the recommended 
hardening temperature. 
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s it up. Not only in the a: 


blies, but 
products c< 


ALLENS have strength for set-ups with weld-like grip, not to be budged 
by shock-stresses or sustained vibration. Thread tolerances are held to 
a high Class 3 fit, for a high degree of frictional holding-power. . . 
Screws cold-drawn and " pressur-formd" of special-analysis ALLENOY 
steel, heat-treated under scientific controls. Hexagon sockets handily 
reached with Allen hex Keys in the hardest-to-get-at places. Adapted 
to high-speed assembling with power drivers. 

Allen Hollow Screws and "Tru-Ground" Dowel Pins sup- 
plied only through Industrial Distributors in all centers. 



3M 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD, ★ ALLEN •fa CONNECTICUT, U.S.A. 
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SALVAGE r 
CASTINGS | 

Damaged Threads 
; Easily Repaired 


With Rosan Locked-in Threaded Inserts, you can 
easily and economically salvage castings which 
have been rejected on account of damaged 
threads in tap holes. 


Once installed, Rosan Locked-in Threaded 
Inserts become a permanent part of the 
isting. Vibration, torque or tension will 
listurb them, yet they can easily be 
' for replacement, if necessary, by 
simple>«hallow drilling operation, 
hese inserts axe locked in all materials by 
locking ring • which is serrated inside 
The insert proper has a serrated 
’ .ich engages the inner teeth of 
ring in the completed installa- 
jressed or driven into place, 
the ring broach the wall 
counterbore, locking the insert in 
place and making the whole unit an inte- 
gral part of the pa rent mai orieb-* Installa- 

’ any material which is 

than the steel locking ring, including 




Salvage and Maintenance Departments: 
Write for full information and submit your 
fastening and salvage problems to our 
Engineering Department. No obligation. 



Bardwell & McAlister, Inc.* 
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Forgings — laboratory controlled — strength, 
toughness — minimum weight that 
stands up under unpredictable loads. 


WYMAN- GORDON 

WORCESTER , MASS • HARVEY. ILL. • DETROIT. MICH. 
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YOUNG COOLERS 


KEEP PACE WITH PROGRESS 


D URING the past twelve years planes have harnessed 
almost ten times the horsepower — flown four times 
faster — miles higher — many times farther. Pacing this 
unprecedented path of progress were vital accessories 
such as the Young Aircraft Oil Coolers, shown above. 
While the 1932 model was made by the hundreds — its 
modern counterpart is being made, by the thousands. 
Though alike in basic principle, the present cooler is 
usually twice as large and has four times the heat transfer 
capacity. It has rapid warm-up qualities and excellent 
anti-congealing characteristics. The modern Young Air- 
craft Cooler is the last word in efficiency ... Is built to 
rigid military specifications. Let Young Heat Transfer 
Engineers help you keep pace with progress. 


HEAT TRANSFER ENGINEERS 

Manufacturer, of Oil Cooler, o Got. Gasoline, Dieiel Engine Cooling Radiator, o Intercooler, o Hoot 
Exchanger, o Engine Jacket Water Cooler, o Unil Heater, o Convector, o Condenters a Evaporator, 
a Air Conditioning Unil, o Heating Coil, a Cooling Coll, • ond a line of Aircraft Hoot Trontfer Equipment. 

YOUNG RADIATOR CO., Dipt. 294-J. > RACINE, WIS. U.S.A. 

Distributors: Pacific Air motive. Rurbanb. Calif. • Aircraft Steel & Supply Co.. Wichita. Karts. 




ur slip but can only delect its movement 
relative to the ground. The two are 
identical only when there is no wind. 
When there is a wind, drift cannot be 
differentiated from skid, or slip by vision. 

If this is so, then correct rudder use 
without instruments can be learned only 
by those who can learn to detect skid or 

Recent experiments by Herman Witkin 
at Brooklyn College have indicated that 
there is a wide discrepancy between indi- 
viduals in their ability to detect an un- 
balanced condition by feel when visual 
clues interfere. In these tests, the subjects 
were placed on seats which could be tilted 
sideways and which were mounted in a 
room which could also be tilted independ- 
ently of the chair. Although some sub- 
jects would detect departure of the chair 
from level irrespective of the angle of tilt 
of the room, others could be tilted through 
W'ide limits without detecting any tilt if 
the room were tilted at the same time so 
that the chair remained parallel with 
the floor of the room. These same 
subjects would believe the chair to be 
tilted when it was level if the room was 
tilted. Similar results were obtained with 
the same subjects when placed in a room 
which could be made to travel on a cir- 
cular track but could not be tilted. Those 
who could detect unbalance reported that 
the room and seat appeared tilted when 
they were subjected to centrifugal force. 
Those who could not. reported that the 
room and seat remained level during rota- 

Thc author is not aware of any test hav- 
ing been made to determine whether those 
who could not detect the unbalance could 
be taught to do so and it is possible that 
some might find extreme difficulty in ac- 
quiring this ability. For such people in- 
struction in the use of the rudder by feel 
might take a considerable amount of time, 
or even be impossible. In such cases, it 
is believed that the student might prefer- 
ably be taught not to use the rudder in 
the air except as indicated by instruments 
as the stability of the airplane with rudder 
neutral would at least prevent the exces- 
sive skidding or slipping which might 
otherwise result. 

The elevator is not only the most haz- 
ardous of all airplane controls but its 
proper use is the hardest to teach. 

Skids and slips generally are not haz- 
ardous in themselves. They only become 
hazardous when the airplane is stalled, 
and w'hen it is stalled misuse of either the 
rudder or ailerons— or even a healthy 
bump — can result in a spin. However, 
skids and slips can and do lead to misuse 
of the elevators. As a result improper 
use of the rudder or ailerons is often 
charged with direct responsibility for 
accidents which would not have occurred 
if the elevators had not also been im- 
properly used. If flight in the stall condi- 
tion were a necessary part of flying, then 
it might be proper to charge spins from 
stalls to the rudder or ailerons and in- 
struction might well be concentrated on 
their proper use under this condition. 
Since it is not, and spins result usually 
from unintentional stalls, instruction 
should be concentrated on their avoid - 
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The difficulty in teaching proper use 
of the elevators arises from two sources. 
First, their proper function is to control 
the flight path relative to the airplane and 
the direction of this path is difficult (at 
times impossible) to discern; is not in- 
dicated by the position of the nose on 
the horizon; and is not recorded by any 
instrument now commonly used. Second, 
there is a reversal in their secondary ef- 
fect, i.e., on the direction of the flight 
path relative to the ground. 

Strangely, the most important part of 
instruction in the use of the elevators is 
in their effect upon the flight path rela- 
tive to the ground, not to encourage but 
to discourage their use as a control of 
this path. It is perfectly natural for the 
embryo pilot to have an instinctive feel- 
ing that the airplane follows its nose and 
that holding the nose up with the ele- 
vator will extend his glide or increase 
his climb. Hence, he is faced in his first 
experience in controlling movement in 
the vertical plane with a control which 
appears to be the proper one but is not. 
His control response which appears to 
be meeting his expectations when as a 
matter of fact it may he doing just the 
opposite, and he has no way of discern- 
ing which it is doing. 

Instruction in the use of elevators 
should not be on their effect on the posi- 
tion of the nose. Such instruction only 
tends to strengthen the novice’s natural 
assumptions that the position of the nose 
is an indication of the angle of climb or 
glide. In contrast, the instruction should 
be upon the effect of the elevator on the 
inclination of the flight path relative to the 
ground and the lack of any relationship 
between that path and the position of the 
nose. It is insufficient that the embryo 
pilot be told there is a reversal in the 
effect of the elevators on flight path in- 
clination or that this be simply demon- 
strated to him. Unless it is driven home 
to him by constant drill he will uncon- 
sciously revert to his natural inclinations 
under stress and will attempt to stretch 
a glide or increase a climb by pulling back 
on the stick. 

Effect of the elevator upon the flight 
path is not changed in a turn, nor does 
it become a control of the radius of turn. 
Any change in radius of turn which ac- 
companies movement of the elevators is 
due to the change in speed occasioned 
thereby, not due to an increase in the lift 
force. Except for a slight inclination of 
the lift force and the propeller thrust due 
to the angle of descent or climb, it should 
be manifest that the vertical component 
of the lift force must always equal the 
weight of the airplane. 

If the angle of attack is changed with 
the elevators the inclination of the flight 
path in the vertical plans will readjust 
itself to attain a speed which, with the 
new angle of attack, will again make the 
vertical component equal to the weight. 
Hence, the elevator lias the same effect 
upon the inclination of the flight path in 
a turn as it has in level flight and does 
not directly effect the radius of turn. 
Also, there is exactly the same reversal 
in elevator effect on path angle in the 
turn as there is in level flight. If stu- 
dent* are taught to recognize these char- 



GLOBE/C 

PLANE HOIST 


This Portable Power Lift 
and work, in- 
creases efficiency, in 

—Tire changing 
— Adjusting landing gear 
— Calibration of Instruments 
-fill-round plane servicing 

Placed under the wing jack- 
ing pads, it quickly, safely lifts the wheels off 
the ground for any type of service work. Lifting 
capacity 21,000 lbs.; load sustaining capacity 
63,000 lbs. 

See the full line of Globe Hoists for all plane 
maintenance and production requirements. 
Illustrated bulletin on request. 

GLOBE HOIST COMPANY • Philadelphia, Pa.. Des Moines, Iowa 
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acteristics, there is not much likelihood 
of their stalling in a turn in an effort to 
maintain altitude with the bank too steep 
for the power being used. 

Control of the flight path in the vertical 
plane should be assigned to the throttle. 

In most instruction the throttle has had 
two, or at most three, positions — closed, 
open, and cruising. This left to the ele- 
vator all changes in flight path for the 
three settings. This sort of instruction 
definitely encourages the student to think 
of the elevator as the proper control of 
flight path and is, in the author’s opinion, 
bad practice. It is contended that flying 
would be much safer if pilots used three 
positions of the elevator, those giving 


maximum efficiency, best climb, and mini- 
mum safe speed, and used an infinite 
number of throttle positions to control 
the altitude. 

There are perhaps two reasons for the 
present practice. One; the throttle also 
effects the air speed in most airplanes. 
Two; it is desired to teach the student 
to mqke landings without dependence 

The first item is readily disposed of. 
Although it might not always be desir- 
able to so construct the ariplane that the 
throttle docs not effect air speed, it would 
not be difficult to connect the throttle with 
a trim tab to accomplish the same result 
The author can state from experience 



HYDRAULIC TESTING MACHINES 

.... Lave repeatedly demonstrated the practical 
truth in tho words, "One Test is Worth a Thousand 
Expert Opinions." Because they have simplified the 
science of testing the physical properties of materials 
they are widely used throughout the wartime industries 
today. Here Riehle Testing Machines "ferret out” mater- 
ial weaknesses and defects; avoid failures before they occur. 
This technique of progressive testing on the production line 
and in research laboratories saves valuable machine and 
man-hours. Write for descriptive literature and quotations. 
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that there is a distinct feeling of assurance 
against an unintentional stall in airplanes 
in which the throttle can be used to con- 
trol flight path without simultaneously 
changing air speed. 

In regard to the second item, the author 
can see no conflict between teaching the 
throttle as path control and teaching land- 
ings without power. He can see an ad- 
vantage in this form of instruction in 
that it would discourage the student from 
attempting to correct for a mistake in 
starting his landing glide by use of the 
elevator. 

It is suggested that carrying this in- 
struction into maintenance of altitude in 
turns with the throttle would help to 
give the student a clear conception of the 
requirements of this maneuver which 
would in turn help to guard against stalls 

Explanation of turns as they are com- 
monly taught, is, to say the least, far from 
simple. In the turn the lift force has to 
increase at such a rate that its vertical 
component always equals the airplane’s 
weight. This requires either an increase in 
speed and hence in power if the angle of 
attack is not changed or an increase in 
angle of attack and increase in power if 
the air speed is not changed. 

If the turn is made from level flight 
without increase in power and without 
change in altitude, then the angle of at- 
tack must be increased and the speed de- 
creased. The decrease in speed results 
from the fact that with a higher angle of 
attack the drag is also higher and the 
drag multiplied by the speed can only 
equal the power being used if the altitude 
is maintained. Hence, we have the re- 
quirements in such terms of a decrease 
in speed when the stall speed has been 
increased. 

In teaching the use of the throttle to 
maintain altitude in the turn it is sug- 
gested that the turn be made with several 
elevator positions to demonstrate that 
steeper banks and shorter radii of turn 
can be accomplished without loss of alti- 
tude at the lower speeds. 

When this article was started the author 
contemplated pointing out various ways 
of making the direction of the flight path 
more easily recognizable than it is in nor- 
mal flight maneuvers to permit proper 
instruction on the effect of the elevators 
on the flight path. But none were very 
satisfactory for the purpose intended and 
it is so simple to provide an instrument 
which will indicate flight path that it 
seems little short of foolishness to attempt 
to get along without it. By attempting to 
do so we add appreciably to instruction 
problems and instruction time. 

At the start of this article the author 
disclaimed any originality in the ideas 
presented. The reason is this: The first 
powered airplane was equipped with a 
flight path indicator which the first stu- 
dents of flying, the Wright Brothers, 
found extremely useful. In their case it 
consisted of a string tied well forward in 
undisturbed air. All that is now required 
is a weather vane similarly situated and 
actuating an indicator in front of the 

This indicator could indicate angle oi 
yaw — not correctly indicated by the pres- 
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ent ball-bank meter; angle of attack — 
not correctly indicated by the air speed 
meter; and angle of climb or descent — 
poorly indicated by the rate of climb 
meter, as well as pointing in the direction 
of motion. It could be calibrated in air 
speed for a given gross weight and its 
scale could be marked to show angle of 
attack for maximum glide, for best climb, 
and for most economical cruising and the 
danger area between maximum efficiency 
and stall could be clearly indicated. 

It must be conceded that if skid and slip 
are detected by feel the natural correction 
is to alter the bank. Unfortunately the 
present ball-bank, resembling as it does a 
spirit level, encourages the same kind of 
correction. While neither of these objec- 
tions to the use of the rudder for skid 
control is believed to be sufficient to ef- 
fect the arguments in favor of such use. 
it is recommended that we adopt some 
other form of skid indicator which will not 
have this objeetional feature. The English 
use a needle, similar to the turn needle, 
to indicate skid, and this would seem to be 
preferable to our ball-bank meter. 

In conclusion, and bearing out the 
author’s disclaim of originality, the fol- 
lowing excerpt from the book "The 
Wright Brothers,” by Fred C. Kelly is 
submitted. 

“The court in Germany made the com- 
ment in its oral decision that their 
(Wright Brothers) discovery that a rear 
rudder was a balancing device rather 
than a steering device should entitle them 


Save Money by Spending It 

( Conlimu'd Irom fitiye 131) 

Returning to the hypothetical airplane 
with flaps and retractable gear as listed, 
it may be noted that whereas there is an 
30-lb. saving in gross weight, there is 
jnly a 52-lb saving in the weight empty. 
This is because 28 lb. out of 80 repre- 
sents fuel saving for the assumed equal 
range. At present production costs, this 
52 lb. saving in weight empty represents a 
net saving of well over $100. Another way 
of looking at it is that the extra weight 
of the landing gear is more than made up 
in the power plant alone, besides a con- 
siderably larger saving in the fixed struc- 
ture. These estimates are of course based 
on reasonable production quantities and 
do not deny that redesign costs must be 

Concluding Discussion 

There are several further advantages, 
aside from reduced cost of the modified 
airplane, that make it preferable. General 
sales appeal would certainly be superior. 
The lower fuel consumption and generally 
lower power plant up-keep should more 
than make up for the increased inspection 
and up-keep required for the retracting 
mechanism. Although the modified plane 
is assumed of equal span, it can be made 
slightly shorter due to the smaller power 
plant and reduced tail length. The pro- 
peller may also be of slightly smaller 
diameter, allowing for either increased 
ground clearance or reduced height of 
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landing gear. Although proportioned on a 
basis of equal landing speed, the modified 
design would have actually shorter land- 
ing characteristics due to the steeper 
glide path and shorter landing run per- 
mitted by the flaps. At the same time, the 
lower drag with flaps up will provide a 
flatter gliding angle when desired. 

A final check of climb shows that under 
steady conditions the actual rate will be 
decreased from 600 to about 500 fpm. 
This disadvantage is believed offset, how- 
ever, by the greater flexibility of control 
afforded by the flaps, making it easier to 
clear a local obstruction. Some kind of 
warning will doubtless always be neces- 
sary to remind the absent-minded pilot 


that his wheels are up. Simplified control 
ing are also highly desirable." 

be used for other types without some 
modification. With the high wing, the 
original landing gear drag and the corre- 
sponding importance for retracting it will 
be greater, but the difficulty of retraction 
is alsp increased. In many cases a com- 
plete redesign is probably better than at- 
tempting to use a basically unsuitable 
type. More broadly, the analysis here pre- 



FACTS 

ABOUT 

HARD CHROME PLATING 

/n ne of the principle advantages of chromium is 
Lr its ability to resist corrosion. 

However, it is sometimes true that chrome does not 
offer proper protection to the base metal itself due to 
its porosity. But, wherever this inadequate protec- 
tion occurs, it is generally evident that the coating is 
too thin or the actual plating itself has been at fault. 
It is obvious therefore, that a proper plating pro- 
cedure cannot be overemphasized. 

For example, the ability of Chromium to resist cor- 
rosion certainly could not be ignored as a protective 
coating for precision gage blocks . . . measuring 
accuracies in the millionths of an inch. 

But the correct process of applying chromium to 
precision gages presented a major problem. 

It was in 1937 that Elmer Ellstrom of the Dearborn 
Gage Company began to actively experiment with 
the practicality of finishing the gaging surface of 
Dearborn Gages with corrosion resistant chromium. 
After exhaustive experiments the impossible was ac- 
complished — Chrome was actually applied to precision 
gage blocks and without loss of accuracy in any manner. 
This first major improvement in the manufacture of 
gage blocks brought to industry standards of measure- 
ments that would retain their true accuracies longer 
than any hard steel gage made; that is why Ellstrom- 
made gage blocks will last 2 to 5 times longer by 
actual test. 


* This is number 2 in a series of articles by the 
Dearborn Cage Company on chromium plating. 



fair example of what can be done. But to 
the extent that these figures can be taken 
as representative of light planes in gen- 
eral, they show that, far from being deluxe 
extras, even for a speed as low as 100 
mph. flaps and retractable gear should be 
regarded as must items, dictated by all- 
around economy if nothing else. 


Astralidade 

(.Continued from page 173) 
approximately 900 ft. on the circle, and for 
practical purposes it is neglected. 

4. The annual retrogression of the 

and a special device permitting a correc- 
tion is adapted. 

5. Actually, the star Polaris is at 1 deg. 
from the true Pole, and due to the annua! 

tion of Polaris is decreasing toward the 
Pole, with a corresponding error. This 
is taken into consideration by a simple 



the atmospheric refraction. 

7. The 366 days of leap year are care- 

Calibration of the instrument is closer 
than observation permits and closer than 
actually necessary for aerial avigation. 
Further, mechanical accuracy is closer 
than observation permits and closer than 

Stabilization Accuracy 

Referring to the vertical stabilization, 
in avigation groscopic stabilization is 
quite different from that of aerial bom- 
bardment. In the latter, the time element 
and mental reaction of the observer while 
he is under combat strain, considerably 
alter observation of the gyro level, which 
may be off the vertical at the bombing 

under rapid and unexpected tactical bomb- 
ing maneuvers. In peacetime, when mak- 
ing a star observation, the plane would 
fly as smoothly as possible, and time could 
be spared for setting of the vertical of 
the instrument 

Now, by means of bubble levels and 
leveling screw, the astralidade can be 
leveled within ± 1 min. from the vertical, 
and so the total error due to stabilization 
may be approximately ± 2 min. and 
± 3 min. of arc, from its original setting. 

Referring to the azimuth stabilization, 
as above mentioned, if a long period gyro 
is used, it may be assumed that when 
the azimuth dial of the gyro system has 

of Polaris or magnetic compass with de- 
clination corrected, the true North 
orientation may, for a period of a few 
minutes of time, be maintained within 
an accuracy of approximately ± 1 or 2 


For transoceanic avigation of long dura- 
tion, the true North is of basic importance. 
When Polaris is visible the astralidade can 
rapidly be orientated to the true North 
within 1 min. of arc or less— that is, much 
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closer than the reading obtained by 
modern magnetic compass. 

It may be argued that Polaris may not 
be visible, obviously not during day flight. 
Quite true, hence in this case the most 
■dependable means to determine the true 
North is still the magnetic compass com- 
bined with the magnetic declination cor- 
rection. It may be assumed that this sys- 
tem is giving a true North accuracy within 

Probable Total Error 

due to observation, combined with a — 
I min. of arc mechanical error, it may be 
deduced that the total probable error 

proximately 3* mi. error on the circle 
if true North has been determinated by 
means of Polaris and the special correc- 
tion method. This probable total error 
will be greater if the true North is set 


Flight Operation 

It is assumed that the instrument is 
properly stabilized and orientated toward 
the true North. In the following example 
we assume the star Vega is visible and 
the date is Mar. 28. 

(A) Set guiding pointer 10 on Vega 
(engraved on globe) and make correction 
for atmospheric refraction. 

(B) By means of latitude control and 
date circle control, set the sighting line 
of telescope on the actual star Vega and 
at the instant of coincidence with the 
reticle, read sidereal Greenwich chrono- 
meter and read latitude in deg. and min. of 
arc on latitude scale. 

(C) Read sidereal time at intersection 
of Mar. 28 and time scale. The longitude 
will be the difference between Greenwich 
sidereal time, indicated by the chrono- 
meter, and the observed time on scale. 

Two consecutive star observations made 
at short intervals will enable the avigator 
to determine his true ground speed. 


Operation When Sighting Sun 

(A) Set date on zero hour index of 
time cycle and make correction for atmos- 

P '( B) Set*gu'iding pointer 10 on ecliptic 
traced on globe, and by means of latitude 
control and date circle control set sighting 
line on the sun, at which instant read 


Note: Instead of using the globe, the 

to the right ascension scale and the tele- 
scope according to the altitude scale, which 
would necessitate tables. The moon and 
planets also can be used to determine posi- 
tion. If it is desirable to use tables, the 
globe can be suppressed, the size of the 
instrument would be reduced, and the 
istralidade would be employed similar 
to a theodolite. 

Salting To True North 
A. The astralidade is set toward Polaris, 
which gives the approximate latitude 
within 1 deg. 
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Welding — the fabricating method which 
has made such tremendous strides in 
war production — offers you an economi- 
cal means of building up surfaces that 
resist wear, shock, and corrosion. 

With Ampco-Trode, you can overlay less 
costly base metals with the same high- 
quality aluminum bronze which has found 
such wide acceptance in the form of 
castings and wrought products as Ampco 
Metal. Any grade of Ampco-Trode — se- 
lected for your required physical proper- 
ties — can be welded to almost all metals 
and their alloys. 

From giant marine propellers to the 
smaller machine parts or valve seats, you 
can apply aluminum bronze where need- 
ed. (Illustrated: gun slide overlaid with 
Ampco-Trode on bearing surfaces.) 

Your questions on specific applicatio 
will be gladly answered by the nearest 
Ampco field engineer. Don't delay - 
call or write today. 

Write for Ampco-Trode catalog. 





^ Ampco Metal. Inc., Dept. V 
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I!. Make observation oil a known star. 
This gives the approximate local time. 

C. Make atmospheric refraction correc- 
tion, read time on Polaris reticle at inter- 
section of time scale, and correct telescope 
accordingly. Finally, reset the telescope 
on Polaris and clamp astralidade on gyro- 
stabilized platform, thus the true North 
is determined within less than 1 min. of 
arc, which also permits the checking of 
the magnetic declination. 

If Polaris is not visible, proceed as 
follows: Set approximate true North 

according to magnetic compass and ap- 
proximate declination. Make observation 
on a known star, the moon, or sun, thus 
obtaining the approximate latitude and 
longitude of the position and permitting 
making of the proper magnetic declination 
correction. Then reset the orientation 
of the astralidade accordingly and clamp 
it to the gyro system. 


Winter Maintenance In 
Alaska 

( Continued from page 161) 
mechanic desired. Men unfamiliar with 
great cold have found that a metal bolt at 
30 deg. below zero has the tenacity of 
glue and the only way of separating it 
from his hand is at the cost of a small 
slice of skin. 

Hangared ships present a problem when 
they are brought from the warm tempera- 
ture of the hangars to the cold outside 
temperature in that frost forms very 
rapidly on the wings and cannot be re- 
moved unless the ship is brought back into 
the hangar and warmed. Winter opera- 
tion is sometimes delayed because of this 
and any solution that our readers might 
have to the problem will be very welcome. 
Wing covers, of course, have been used 
but not too successfully. 

Batteries cannot be left in ships that 
are not kept in a hangar as they will 
freeze if left out and be absolutely no good. 
At La Guardia Field, or any large air- 
port in the states the airline passenger is 
familiar with the battery cart which is 
wheeled out under the ship at the time 
the engines are started. Alaska Airlines 
uses the conventional cart with fire ex- 
tinguisher et al, but it is placed on a 
small sled made especially for this purpose 
and resembles a miniature dog team. 

Many of the ships are fitted to take 
either wheels or skiis, depending on 
snow conditions at various airports at 
which they stop. Common practice is to 
plow one runway of the airport and leave 
the other as is, or roll it. Sometimes one 
strip will be cleared and sanded for wheel 
ships ; with the one alongside packed with 
snow for skiis. When the snow begins 
to melt is when trouble really begins, in 
that slush freezes in the actuating mechan- 
isms of landing gear and flaps. The in- 
spector and line maintenance crew must 
be ever on the alert for this as well as 
to check freezing of brake bands and 
drums in very cold weather. 

Many of the airplanes operated in 
Alaska today are of vintage unknown to 
the newcomer to aviation in the States. 
Alaska Airlines operates Stinson A’s, 
Ford Trimotors, Pilgrims, Vultees, Bel- 
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lanca Pacemakers and Skyrockets, Lock- 
heed Vegas, Orient Electros, and Lode- 
stars. It requires a great deal of work 
and ingenuity to keep this large variety 
of craft in the air and busy transporting 
cargo, mail and personnel throughout the 
Territory, thus helping Alaska to beat the 
Jap. 

Many ships arc fabric and emergency 
repairs sometimes arc not in strict ac- 
cordance with C. A. R. One case in 
point was that of a small operator, who 
had a rip on the side of a ship which took 
place when landing on the tundra near 
Nome. A chill wind from the Arctic 
brought the temperature to about 20 be- 
low and the emergency tape would not 
adhere to the fabric. Finally in desper- 
ation the pilot poured water over the rip 
which froze solid and held the tear in 
place. This is not recommended, however, 
as the whip stream soon made short work 

Working in the open where hangars are 
not large enough to house the modern 
ships has given rise to the development oi 
a new type of architecture which resembles 
that designed by the famous Chick Sales, 
except that this particular unit is placed 
on stilts. It is known as a “nose hangar" 
and is pushed up to the nose of the air- 
craft and the mechanics work inside the 
three-sided house thus protected ( ?) from 


icy b 


d cold. 


Athough not strictly 
function, it is the responsibility of the 
Maintenance Department to check winter 
emergency equipment which is placed 
aboard all aircraft operating in Alaska. 
Planes have been known to be forced down 
and passengers and crew must live in the 
midst of a land where there is one person 
to every ten miles, but unfortunately, not 
distributed ill that particular manner, until 
assistance arrives. Alaska Airlines now 
carries on a Lockheed Lodestar, named 
Starliner Anchorage, the following emerg- 
ency equipment: 17 full breakfasts, din- 
ners and suppers, plus three additional 
tins of food, totaling 124 pounds. Of 
course people arc not expected to live on 
this for over ten days as hunting and 
fishing arc the two things in Alaska which 
everybody does in his spare time, and 
game and wild birds abound beyond 
belief. Fish normally grow to sizes which 
people lie about in the states. It is ex- 
pected that emergency rations will be 
returned when the ship is finally located. 
Snowshoes. rifle and shells, axe, frying 
pan, cooking pots, dishes and fish lines 
are included in the plane’s emergency 
equipment. 

This list is merely partial. Beyond that 
there arc sleeping bags, tools, ropes, even 
spare spark plugs, wing covers, motor cov- 
ers, ad infinitum. 

There arc many problems arisiug daily 
in winter operations and maintenance, but 
if a complete list were to be compiled it 
would go on indefinitely and then only 
cover what had happened to date. Each 
day brings its new surprises and solutions. 
With modern equipment, large hangars 
and simple maintenance problems such as 
are faced in the States, your Alaska 
mechanic would indeed consider life easy 
and long for the difficulties he now grum- 


INDUSTRY’S NEW SOURCE OF CONTROLLED POWER 
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ozver drives the mercury down 


When the mercury in the thermometer rises 
too high, many things spoil — including 
tempers. But Fluid Power forces the tempera- 
ture down, makes synthetic cold one of man’s 
most useful servants. 

Your electrical refrigerator is a good ex- 
ample of this type of Fluid Power. In a closed 
system of tubing, liquids change into gases and 
back again to liquids. Heat is extracted, car- 
ried away, then dissipated into the air. 

Applications of this type of Fluid Power 
are expanding rapidly. Industry uses below- 
zero cabinets to obtain shrink fits. Home 
freezers may revolutionize the food storage 
problem. Air cooling and conditioning may 
eventually become standard in every home. 

If you are considering product development 
using this type of Fluid Power, ask a Parker 
engineer. He is familiar with the new advances 
and applications in this field. 


Ask a 

Parker Engineer about 

F luid 'Power 

Today, you’ll find Parkcr- 
engineered Fluid Power 
Systems in locomotives 
and bombers, in ships, 
machine tools and chemical 
plants. Ifyou need FLUID 
POWER for control or 
drive, talk the matter over 

He has the kind of “know- 
how” you’ll find most 
valuable. Write direct to 
The Parker Appliance 
Company, 17325 Euclid 
Ave., Cleveland 12, Ohio. 


PARKER 
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Shape of Things to Come 

( Continued from page 181) 

the disadvantages inherent in the more 
usual swept-back type. Although a rather 
higher max. Q, may be obtainable, it is 
likely to be at the expense of undesirable 
tip stalling characteristics. Moreover, the 
deepest section of the wing cannot be 
used to accommodate the load and a 
fuselage must be provided if passengers 
are to be accommodated. 

A study of the tandem wing types built 
hitherto would suggest that they are 
basically inefficient, but there appeared to 
be no fundamental reason why it should 


not be possible to build an efficient tandem 
winged aircraft : so it was with this 
object in view that our Libellula layout 
was evolved. This is essentially a re- 
versed tandem wing aeroplane in that the 
leading wing is of smaller area than the 
rear wing and yet is not merely a hori- 
zontal stabilizer in that it carries a sub- 
stantial proportion of the total load. 

This layout was evolved toward the 
end of 1941, and in order to test its 
feasibility with the minimum expenditure 
of time and money, a rough mock-up, the 
M-35, was designed, built, and flown 
within the space of six weeks. 

This little machine, crude and ineffi- 
cient though it was, demonstrated beyond 


any shadow of doubt the feasibility of the 
layout Moreover, it provided us, quickly 
and cheaply, with much invaluable full- 
scale data enabling us to proceed, as the 
next stage of development with the design 
of a more refined twin-engined model, the 
M-39B. 

It might be well at this stage to enu- 
merate the various advantages which we 
hope to achieve in the ultimate develop- 
ment of the Libellula. 

1. Both leading plane and mainplane 
contribute to the total lift of the aircraft, 
and consequently the parasitic drag which 
is associated with the tailplane of an 
orthodox machine is eliminated. Tail 
unit drag for a clean aircraft often 
amounts to 10 percent. 

2. With the conventional wing-tailplane 
system, the nosedown pitching moment, 
which is associated with center of pres- 
sure movement due to increasing inci- 
dence, calls for a maximum negative lift 
from the tail unit at the very moment 
when the greatest overall lift is desired. 
This undesirable feature is greatly ag- 
gravated when high-lift flaps are fitted; 
the highly efficient extending aerofoil type 
are the worst offenders. With the lay- 
out under review the lift of the two planes 
is additive, and backward movement of the 
C.P. calls for an increased lift on the 
leading plane to maintain trim. 

3. The division of lift between two 
wings, as on a biplane, and the prospect 
of achieving an increased overall C,.. 
should make a reduction in span possible, 
with a consequent saving of structure 
weight. 

4. The elimination of the tail and the 
concentration of the power plant weight 
near the C.G. should also result in a 
considerable reduction in length and struc- 
ture weight, and this feature, together 
with the reduction in span should result 
in increased maneuverability. 

3. The above-mentioned feature may be 
of great importance in connection with the 
gas turbine power plant where the ratio 
of consumable load to fixed load must 
he considerably higher than that asso- 
ciated with a reciprocating engine and 
airscrew. It also greatly facilitates a 
submerged installation in the case of a 
central power plant 

6. Tricycle landing gear lends itself 
more readily to such a design than to the 
orthodox aircraft, on which poor dynamic 
qualities often lead to discomfort when 
taxiing and sometimes, to structural fail- 
ure. The damping effect of the front 
plane may make it possible to reduce the 
weight of the nose-wheel installation. 

7. The field of view is greatly improved, 
particularly in a single-engined arrange- 
ment where a pusher airscrew with its 
manifold advantages is the obvious choice. 
Moreover, the oil is thrown out behind 
instead of obscuring the pilot’s windscreen. 

8. For military purposes the advantages 
ensuing from the use of the whole of the 
fuselage for stowage of the bomb load 
and military equipment are obvious, while 
the layout is such that an almost unim- 
peded field of fire can be obtained. The 
smaller overall size gives greater safety 
by reducing the target area, and the 
greater concentration of the load and 
power plants makes for economy in armor. 
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At MORE than a thousand points along 
the production line the Aeroprop is 
inspected and tested. But before it 
"graduates" for fighting service the 
completed propeller is put through 
paces more strenuous than those im- 
posed by actual combat flying. 

The High Pressure test illustrated 
here is typical. On a special test machine 
an employee checks the pitch change 
mechanism of an Aeroprop. Working 
against twice normal pressures, the 
blades must turn surely, swiftly, pre- 
cisely through every degree of pitch 
from low-pitch to full-feather. If they 
will do it on this machine — and they 
must — they will function efficiently un- 




der all conditions encountered in flight. 

Making this kind of propeller, and 
making it this way, calls for skills of 
highest order. Making Aeroprops in 
the quantities* now required demands 
large production facilities. Aero- 
products combines both. The character 
of the work produced by these men and 


these machines is best described by this 
fact: To date mechanical failure is virtu- 
ally unknown on the thousands of Aero- 
props that are (lying in the service of 
the Allied Nations. 

This record, important now, will also 
be important in the age of peace-time 
flight. 
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9. For commercial aircraft the low drag 
which may follow from the reduction in 
wetted area and parasite drag would result 
in greater economy of operation. The 
loading advantages mentioned above, aided 
by the absence of wing spars and sup- 
porting structure running through the 
fuselage at the CG. of the aircraft, will 
make for greater convenience and com- 
fort, while another important feature 
should be the maintenance of a more 
nearly level floor both on the ground 
and throughout the flight range. It 
should be noted that most orthodox air- 
craft pass through a fairly large inci- 
dence range when taking-off and land- 
ing, even if a tricycle undercarriage is 
fitted. The particularly good field of 
view for both pilot and passengers is 
also worth mentioning. 

Apart from the relatively large range of 
permissible CG. movement which we hope 
to achieve with the Libellula, perhaps the 
next most important potential advantage 
is the reduction in structure weight which 
may be achieved, especially in very large 
aeroplanes. 

At the present day, when we stand on 
the brink of an era of airplanes far 
larger than any conceived hitherto, we 
are faced with the likelihood of a seem- 
ingly unavoidable increase in the structure 
weight, particularly as regards the wing. 
This increase is almost entirely due to 

plane now envisaged, it may wr*l amount 
to something of the order of 5 to 10 
percent of the all-up-weight as compared 
with existing types. Such an increment 
represents an increase of some 15 to 30 
percent of the structure weight and, par- 
ticularly in a long-range airplane with a 
small payload (whether in passengers or 
bombs), is a very serious shortcoming. 

The reduction in span for any given 
wing area afforded by the Libellula layout 
may provide the necessary antidote and 
this, coupled with the further reduction in 
structure weight occasioned by the shorter 
fuselage and elimination of horizontal 
stabilizing surfaces may, in a large aero- 
plane, result in a reduction in structure 
weight of some 20 percent as compared 
with the corresponding orthodox plane. 

These, then, are some of the possible 
advantages which may either wholly or 
partly result from the ultimate develop- 
ment of the Libellula. It would not, at 
this juncture, be profitable to indulge in 
any further speculation and it is clear that 
only an intensive program of full scale 
research can provide the necessary de- 
velopment of the design and pave the way 
to the realization of the hoped-for ad- 
vantages. 

It is not too much to say that the 
results so far obtained tend to confirm the 
prediction recently made by Dr. Roxbee- 
Cox when he said: “There is coming 
gradually a geometrical revolution — there 
is a big change, literally, in the shape 
of things to come. 


Flange Rolling 

( Continued from Page 147) 
back on itself until it approaches the back- 
up roll. Increase in diameter is prevented 
by the flange limiting roll which overlaps 


the back-up roll to control the final width 
of the flange. 

Final stages involve the substitution of 
a flat finishing roll for the turning roll. 
This changing is performed manually and 
when this change has been effected, the 
roll is again fed into the flange and the 
forming completed. 

In the final step the roll presses the 
flange against the back roll, flattening it 
out and forcing the metal outwardly 
against the control roll, thereby squaring- 
up the flange edges. At the same time, 
wall thickness is maintained by the space 
between the backing and conical rolls so 
that there is no reduction in the tubular 
wall. 

Flange thickness is determined by the 
travel of the flat roll and by radial metal 
flow permitted by the control roll. 


Keeping Motors Running 

(Continued from page 163 ) 
extinguishers handy. If a hose is used 
to spray either cleaning solution or var- 
nish, make sure that the nozzle is 
grounded. Workmen should be guarded 
against breathing the fumes, and they 
should be under the close observation of 
someone familiar with artificial respira- 
tion. Where conditions arc particularly 
bad, such as in pits, gas masks should be 

Varnish is applied after the motor has 
been thoroughly cleaned. Use a baking 
varnish recommended by the supplier for 
the particular conditions encountered. 
Two dips and bakes may be sufficient 
for normal conditions, while for extreme 
conditions of moisture four may be 
justified. One or two additional coats 
of synthetic enamel may be used under 
extreme conditions. 

Dry the motor in an oven before dipping 
in varnish. Electric or steam heat is 
safest and most convenient. Make sure 
that suitable temperature control is pro- 
vided to prevent injury to insulation. 
Maximum dry-out temperature is 115 deg. 
C. Baking temperature for varnish and 
length of baking period will depend on 
the type of varnish used. 

Insulation tests are made to determine 
condition of the insulation rather than its 
quality. While special conditions may 
justify other tests, one to determine insu- 
lation resistance is generally all that is 
required in maintenance work. 

Totally enclosed motors have the frames 
sealed so as to exclude the outside air. 
They are well protected against abrasive 
dirt and metallic particles that shorten 
the life of insulation in open motors. 

For enclosed motors there are two 
points to observe: First, see that all 

exposed joints in the motor frame and 
brackets are tight. Use a water-resistant 
grease in the bracket fits, if the motor is 
dismantled. This will help to prevent 
accumulation of water in the bottom of 

Second, make sure that the motor is 
provided with a drain at the bottom of 
the frame so that any accumulated water 
can be removed. 

Direct-current motors add the commu- 
tator and its current-collecting details to 
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the general maintenance problem. The 

motor. Through^ flows' th^mX-fine 
current, and if the machine is overloaded 
the armature is first to show distress. 

should be observed. Do not roll arma- 
ture; a coil may be injured or the steel 

lift the armature only by its shaft if pos- 
sible. Never allow weight of armature 
to rest on the commutator or coils. Inspect 
coils carefully to see that they are tight 
and where necessary replace the wedges. 
Replace any bands that may be loose. 

As far as possible duplicate the band- 
ing originally furnished by manufacturer. 
Do not change material or diameter of the 
banding wire, nor width or position of 
band. Increasing band width may cause 
heavy currents sufficient to overheat and 

Only experienced workmen should 

tator bars are tight they will give out a 
clear bell-like ring when tapped lightly 
with a small hammer. If the commutator 
does not ring, but gives out a flat sound 
when struck, the front "V" should be 
tightened. 

Exposed portion of the front mica “V" 
ring is normally a catch-all for oil and 
dirt. This section should be cleaned and 
protected with a layer of surgical tape 
and twine to prevent flashovers and break- 
down to ground. Red synthetic enamel 

oil and carbon dust. 

Check brush rigging carefully. Most 
brush holders in use today are box type 
and should be replaced when the inside 
broached section is worn. 

Brushes must fit properly, not so tightly 
as to stick, and not so loosely as to shift 
position when running. Make sure that 
the grade used is correct, using the advice 
of the manufacturer. Make sure that the 

the face of brush. 

Spring tension on the brushes should 

Correct pressure will vary with design 
and adjustments should follow the manu- 
facturer's recommendation. The brushes 
should be staggered to prevent grooving of 
the commutator. Brush shunts should be 
kept tight and free from corrosion so 
that current will be uniformly distributed 
to the brushes. Under bad conditions of 
corrosive atmosphere the shunts can be 
protected by dipping in melted paraffin 
or in synthetic red enamel or by cov- 
ering with woven cotton tubing. 

Resurfacing of the commutator should 
be done in a lathe, or with a grinding 
rig. As it is impossible to obtain a true 
surface with a hand stone, it should be 
used only as an emergency. Practically 
all up-to-date d.c. machines have undercut 
mica in the commutators. This undercut- 
ting should be kept ft in. deep. 

A gearmotor is a self-contained drive 
made up of a ball-bearing motor and a 
speed-reducing gear unit. It is designed 
to take advantage of the electrical effi- 
ciency of the high-speed motor and the 
transmission efficiency of properly de- 
signed gears. 


Suggestions already given apply to 
oil supply reservoir in the gear unit. 
Front end motor bearings are generally 
grease-lubricated and require the same 
attention as in standard ball-bearing 
motors. Rear bearings, gear box bear- 
ings, and the gears themselves are almost 
always splash-lubricated from the same 
oil supply reservoir in the gear unit 
lower section. Oil seals at each bearing 
prevent leakage into the windings and 
out along the shaft. Precision cut gears 
demand carefully selected lubricating oils. 
Use only top-grade oils of the specified 



rant sufficient to withstand the local- 
ized contact pressure. The peripheral 
speed of gears governs the contact period 
during which the film must withstand 
pressure. When speeds arc high, the 

light-bodied oil can be used. When 
speeds arc low and loads heavy, contact 
time is considerably longer and a heavier 
oil should be used. 

Sec that the oil level marked for 
each gearmeter unit is maintained. For 
normal operating conditions, drain the 
oil reservoir in lower section of gear 
case at overhaul and fill with new oil. 


Airpower Can Mean 
Security 

( Continued from page 109) 
priations in the United States for our own 

government facility h'! NA^A^i^ufficient 
Army and Navy evaluation laboratories, 
and a lack of money for industry’s devel- 
opment contracts. That policy held in the 
United States until about 1939. 

There has been ample testimony on the 
unrealistic procurement policies of the 
government with respect to aircraft de- 
velopment, extending through the late 
1930’s. 

Faced with a certain European war, it 
still took first French and then, nearly a 
year later, British money to underwrite 

craft factories so that the industry was 

for the start on its subsequent expansion 
program. 

Early in 1939, for instance, Pratt & 
Whitney's aircraft engine facilities were 
faced with a lay-off of approximately one- 
fifth of their total skilled employees, with 
war definitely just over the horizon. It 
was the French purchases which put those 
employees back to work, added to them, 

which Tollowed. 

On Feb. 20, 1939, Gen. Arnold addressed 
the National Aviation Forum, statirig that 
the Air Corps’ goal was to obtain 5,500 
planes before July, 1941. In April, 1939, 
he appeared before Congress to explain his 
proposed program. The House cut this 
program for 5.500 units to 59 units and 
the Senate provided funds for 375 planes. 
It was not until April, 1940 — after the 
fall of Norway and with the world aflame 
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— that funds were made available for this 
original program formulated a year previ- 
ously. This program then measured up as 
only a mere fraction of Germany’s air 
strength. 

The truth of the matter is that America 
had become a second rate power in the 
air, except for the unsurpassed job being 
done by American transports in civil 
aviation and in the Held of private flying. 
It was in this condition that we faced 
a certain world holocaust of war. 

We probably had more private aircraft 
at that time than any nation in the world. 
We had the best transports. But our 
fighting planes, as was shown, were not 
then comparable to the best products of 


our potential enemies. We had drifted 
into a second rate place because insuffic- 
ient funds had been provided for our 
military services to match the degree of 
development carried on by the totalitarian 

There is no need to recount the indus- 
trial and technical miracles in the ensuing 
period that have been wrought with the 
intelligent cooperation of the armed serv- 
ices. These have brought us where we are 
today. However, the lesson of France 
should show us clearly that we cannot 
stay where we now are without realistic 
action based on a full consideration of the 
factors that have brought us here. These 
must be evaluated and made effective if 


we are to remain a first rate air power. 

For instance, it is not known generally 
that development of the Boeing B-17 Fly- 
ing Fortress, one of the world’s greatest 
fighting machines, was first begun in 
1934. It had required an expenditure of 
over 4,000,000 engineering man-hours be- 
tween 1934 and 1942— a period of eight 
years — to bring it to the high state of 
efficiency as a fighting machine that was 
necessary to start the unprecedented oper- 
ation of daylight precision bombing 
against heavily defended Europe. 

The Consolidated B-24 Liberator, an 
equally successful heavy bomber, was 
started in January, 1939, and having avail- 
able the service experience of the Fortress, 
became a potent fighting machine shortly 
thereafter. Our medium bombers grew 
out of an Army-sponsored competition 
about 1938 and were largely developed by 
French and British purchases before our 
entry into the war. 

Even under most ideal conditions, an 
airplane does not become a good, service- 
tested machine in less than two to three 
years. As everyone familiar with the war 
knows, airplanes arc constantly being 
modified on the production lines. The 
Curtiss P-40, an early type American 
World War II fighter, has run through its 
model series of major modifications clear 
up to the letter “Q", indicating the neces- 
sity for its continued development. 

There have been no new aviation engines 
brought out in service in this war that 
were not started before the European war. 

For example, the present power plant 
for the new Boeing B-29 Superfortress and 
the Navy's great flying boat, the Martin 
JRM-1 Mars — the Wright 3350 engine — 
was begun in 1936 and is only now becom- 
ing an accepted, service-tested engine, all 
at a cost of something more than $13,000,- 
000. In the liquid-cooled aviation engine 
field, the Allison was started in 1930 and 
is still undergoing development into higher 
powers. 

In the important field of accessories, the 
Sperry automatic pilot was first recog- 
nized internationally in 1913. From then 
to 1932, the development had cost an esti- 
mated $1,000,000. Not until 1932 was the 
first commercial order for 42 received by 
Sperry. In 1935, it was not yet consid- 
ered of value as a military development 
This is a period of 22 yr. from the first 
accepted demonstrated model. 

Thus it can be shown that literally all 
of the American air fighting equipment 
now in action had its origin in the pre- 
war period. Therefore, it is obvious that 
a nation cannot have time to arm in the 
air when confronted with a major inter- 
national crisis. 

Unless the principles of air power such 
as outlined by the Aeronautical Chamber 
of Commerce are accepted and imple- 
mented by a wise policy for continued 
development, our country cannot be ex- 
pected to hold its position in world affairs. 

Commercial designs will, under the 
American system, be best developed as in 
the past, by wise regulations of the CAA, 
wise policies of the CAB, and the enter- 
prise of the commercial airlines and the 
private owner demand. This system pro- 
duced the best airplanes for world com- 
merce and personal flying in the prewar 
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period and, in a free economy, will con- 
tinue to do so in the postwar period. 

There is, however, a legitimate field for 
government activity and for private in- 
dustry, in which each is by nature best 
adapted for its task. Fundamental re- 
search not applicable to specific projects 
can best be fostered and accomplished in 
government laboratories such as those at 
the NACA. Special application of re- 
search to particular designs qr projects 
is the legitimate function of private indus- 
try with all of its competitive stimulus. 
This will avoid the mistake made by 
Germany, by providing a diversification of 
solutions not readily possible under a 
totalitarian or government-dominated sys- 
tem. Evaluation of the results of private 
industry developments can best be accom- 
plished impartially by the Army and the 
Navy in their respective facilities, such as 
Wright and Eglin Fields, the Naval Air- 
craft Factory, and other Navy evaluation 

These vital functions in over-all devel- 
opment should never be in conflict, one 
with the other, if wisely molded into an 
over-all policy. This will provide Ameri- 
ca’s answer to the competition of other 
great powers, if it includes the necessary 
procurement of service-tested quantities of 
the new models, produced in sufficient 
volume for operational and tactical use. 

This volume can be had only through a 
research and continuing development pro- 
gram embracing the following points: 

1. Present development contracts should 
not be terminated. 

2. Military research, design, and de- 
velopment should be continued on a con- 
structive basis through competitive private 
industry. 

3. A production program for the air- 
craft industry should be maintained to 
retain its ability to establish production 
processes and to permit the air forces to 
become familiar with the handling of such 
planes. This would assume that 20 per- 
cent of the number of airplanes in the air 
forces will be replaced annually. That 
would give the industry, if it knew the 
size of the postwar air force, a basis for 
planning. 

4. New and advanced models of all 
types of military aircraft required for a 
balanced air force should be designed and 
developed. And quality of the product 
should be the primary factor in placing 
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To War 

(Continued from page 115) 

Cub. While the pilot skirted the ridge, he 
not only saw the tanks but counted them. 

During the long compaign south of 
Rome, the Germans controlled most of 
the mountain peaks which could other- 
wise have been used as artillery observa- 
tion posts, and the liaison planes became 
doubly important Enemy gun positions 
were spotted from the L-4’s and serious 
losses to the Allied armies were pre- 
vented. 

Sojne air jeep crews say they don’t 
mind going unarmed and unarmored to 
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spy on the enemy from his very firesteps. 
They have bigger guns at their service 
than any airplane can carry. One day a 
Cub pilot was flying along when a Nazi 
machine gun crew opened up on him 
with tracer bullets. He got even with 
them in a hurry. In an instant an Ameri- 
can field battery had the Nazis position 
and was pouring shells on them. “Why 
search the cockpit for something to throw 
when you can have the best Artillery in 
the world do the job for you?” the pilot 
asked. 

A report to the Field Artillery Associa- 
tion says that in Italy, observation planes 
were generally flown at 1,000 to 1,500 ft. 
altitude, sometimes as high as 2,000 ft. 
They picked up gun flashes and adjusted 
on them, by reference to adjacent terrain 
features. 

One observer flew 20 different days 
between 11 October and 17 November. 
Longest time in the air for an observer 
was 5 hr., during which he fired four 
missions ; the shortest trip was 40 min. In 
Africa, the observer could run out, give 
an adjustment on the enemy, and be back 
under camouflage in a few minutes. But 
in Italy, because of the mountains, exten- 
sive scouting became necessary. Some- 
times, in 4 or 5 hr., an observer can pick 
up several targets. Observation is better 
on a hazy day than on a bright day, be- 
cause gun flashes show up. 

Early in the war, the enemy began 
firing on observers as soon as they came 
within range. He soon discovered that 
giving away his position brought quick 
shell fire from the observer’s artillery. It 
is the enemy's general practice now to 
withhold even rifle fire and let the grass- 
hoppers pass. However, this is not strictly 
the rule, and the observers arc often in 
danger. If observers get the habit of 
flying the same course day after day, the 
enemy adjusts on the course, waits for 
the L-4, and fires heavily at close range. 
Liaison pilots say the best way to evade 
ground fire is either to dive and hedge 
hop or stay up and zigzag. Another 
evasive measure is night observation, by 
moonlight, when the light planes are diffi- 
cult to see. Ground crews guide them 
back onto base runways with flashlights. 

Despite reports to the contrary, enemy 
fighter planes are effective against liaison 
planes. If the latter can get into the 
woods, or in a canyon, or circle under a 
prominence, for example, it is true that 
long-turning fighters have trouble get- 
ting in shooting range. But otherwise 
enemy fighters can and do make effective 
passes at them. To improve their chances 
of success, fighters attack in pairs. Ob- 
servers have met this tactic by going in 
pairs themselves, one plane making obser- 
vations while the other serves as a look- 
out, reporting to its partner by radio. 

Marooned troops have been supplied by 
means of parachute-dropping apparatus 
attached to the Cubs. Rations and water 
cans have been delivered on parachutes 
made of OD blankets, also useful to the 
stranded men. Chutes carrying water 
cans weighing 90 lb. and rations weigh- 
ing 65 lb., dropped from 400 ft., opened 
after 100 ft. fall and landed 40 ft. short 
of destination. Rations are packed in two 
105-mm. fiber ammunition cases, on sep- 


arate chutes. Light fragmentary bomb 
releasing devices have been fitted to the 
L-4’s, but the dropping kit alters flight 
characteristics so that the plane must be 
flown with great care. 

Practically all grasshopper pilots have 
come from the Field Artillery’s Depart- 
ment of Air Training at Fort Sill, Okla., 
one of the Army’s newest schools. Train- 
ing operations started in the summer of 
1942. Col. W. Ford, FA, who had. been 
flying private planes for 10 yr., was the 
first director. Many men from the 74 
classes who have flown grasshoppers over- 
seas have been returned to duty at Fort 
Sill, to add their valuable experience to 
the curricula. 

Training of pilots is in three phases: 


(1) Qualified artillerymen are given ten 
weeks of basic flight instruction by the 
Army Air Forces. (2) They are returned 
to Fort Sill where they learn special flight 
maneuvers — precision landings, efficiency 
takeoffs, cross-wind takeoffs, barrier take- 
offs, forward and side slips, slipping turns, 
power landings, cross-wind landings, tail- 
high taxiing, one wheel takeoffs, take- 
off into climbing turns, contour flying, 
dragging areas, precision power slips, and 
fishtails. And (3) they go back into Field 
Artillery making adjustments on targets 
from their cockpits, employing the meth- 
ods learned before they began flight 
training. 

The Artillery has always used elevated 
fire observation posts, but never accepted 
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light aircraft for that purpose until this 
war. Acceptance of the “grasshoppers” 
came only after demonstrations by Piper. 
Taylorcraft, and Acronca, at their own 
expense and with their own pilots, during 
the Louisiana maneuvers in 1941. After 
extensive training operations, Artillery 
concentrated on the Piper Cub — the Army 
calls it L-4 — for overseas duty. Mean- 
time, Taylorcraft L-2's and Aeronca L-3’s 
were delivered in substantial numbers and 
are giving very satisfactory service, 
mostly in this country. Stinson’s L-l was 
the first Artillery liaison plane; several 
hundred were delivered in 1939. Stinson 
£-5 is the main liaison plane of the Air 
Force, which sometimes does fire control 
observation for the Artillery. Stinson 
L-5B is equipped to carry an ambulance 
litter, and it appears to be in use by both 
air and ground forces. 

Army selected the Piper as its main 
Air OP plane because, somewhat lighter 
than any of the others, it affords a slight 
edge in performance. All are powered 
with 65-lip. Continental engines, except 
the two Stinsons, which carry Lycomings. 

The contemplated shift to “safety” 
models does not mean that Piper will go 
out. The Piper company lias several new 
designs, some in the air and some in ad- 
vanced engineering stages, incorporating 
the desired safety characteristics. In fact. 
Piper has stated that it will produce spin- 
resisting designs for the postwar private 
plane market, also that it will license 
whatever patents are necessary to do so. 
Two-control feature will be offered if it 
proves desirable. 

Several other light plane manufacturers 
who have developed safety characteristics 
will have equal opportunity along with 
Piper to sell the Artillery. Engineering 
Research Corp., maker of the Rrcoupe, 
and General Aircraft Corp., producer of 
the Skyfarer, were pioneers in the so- 
called fool-proof airplane field. Taylor- 
craft, Aeronca, and others, have plans 
to produce special designs for non-profes- 
sional pilots. Aircraft for the Ground 
Forces are procured under GF specifica- 
tions by the Air Forces, and GF pilots 
fly them. 

The Artillery is not alone in the use of 
liaison-observation-couricr planes. Such 
craft are also employed by the Air Forces 
and by Naval aviation for various duties. 
It is not unlikely that most or all of the 
armed service brandies will use light 
planes in one way or another. Indeed, 
there arc enthusiastic advocates of military 
air flivvers who have suggested that 
whole armies will fly in future, each man 
a hell’s angel on his own. 


Confusion in Canada 

(Continued from page 170) 
Instead, it appears it is to be stripped of 
its airlines. 

In connection with the Yukon service — 
which has now become "mainline” in 
character and which TCA is reported to 
covet — the minister remarked that “the 
equipment of the company (CPA) was 
augmented considerably at a time when all 
other airlines on this continent found it 
impossible to buy new equipment” 
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This statement has raised some eye- 
brows, because the minister naturally 
knows the circumstances under which the 
equipment was secured. His own office 
(Munitions & Supply) had to pass on the 
requisitions for CPA equipment before 
they could be forwarded to the Joint Air- 
craft Committee at Washington (on which 
the Canadian Government is represented) 

CPA got the planes for the purpose of 
doing a war job for the United States 
Army. The craft would not have been 
available to «ny line on a commercial 
basis — and most of them were freighters. 

Would it not seem extremely foolish, 
then, say the eyebrow-raisers, for the 
government to rip out an air service that 
holds the key to whatever economic de- 
velopment can be achieved in the Canadian 
north in postwar years, unless it plans to 
nationalize all the services? 

Particularly bitter were the men who 
originally pioneered tile routes, who went 
with their component companies to CPA, 
and who now see tlieir life work being 
thrown into the discard. They were as 

So, on June b Iasi, die minister an- 
nounced in Parliament the formation of 
an Air Transport Board, to act as a judic- 
iary and regulatory board and to issue 
licenses subject to the approval of the 
Minister of Munitions & Supply. 

Hansard, Canada's equivalent of the 
Congressional Record, makes juicy read- 
ing these days. Consider this verbal tiff 

Mr. Greene: “But if it is administered 
under this act it will be very directly 
under the Minister. In effect, it makes the 
Minister of Munitions & Supply a dictator 
in respect to all the airways in Canada, 
does it not?” 

Mr. Howe: “Perhaps so; but who 
would you suggest should be dictator?" 

Although the Minister has insisted that 
the new board is virtually the same as the 
Civil Aeronautics Board in the United 
States, the resemblance ends with the 
administrative features. 

Subject only to appeal to the courts, 
CAB has almost unlimited powers in ad- 
ministering existing laws, which is quite 
a bit different from acting “subject to the 
approval of the minister.” 

Furthermore, aviation policy in the 
United States is fixed by Congress. Ex- 
tensive committee hearings are held and 
representatives of all sides of every pro- 
posal are given a chance to be heard. 

Policy is framed by members of the 
House and the Senate, not handed down 
by the Administration, as is done in 
Canada. 

There is no parallel in the U. S. for the 
provision that "the board shall not issue 
any license unless and until an operating 
certificate has been issued by the Min- 

Thc U. S. board issues a license when 
the terms of the law have been met. There 

The Minister has, time and again, 
offered justification for his actions by as- 
serting that he wishes to provide open- 
ings for returned flyers to start and oper- 
ate their own routes. 

It would seem rather obvious that air- 



Geared to Finish Small Parts Fast! 


If you are looking for production short cuts, you will be interested in 
having all the facts about the 3-M Method of grinding and finishing. 

This method employs 3-M Abrasive -Bench Backstand Belts 
because of their fast, clean cutting action and long life . . . Segment 
Face Contact Wheels to permit finishing curved and irregular sur- 
faces . . . and a Bench Backstand Idler for convenience and economy 
of space. This compact combination gives small parts and tools a 
better finish in a fraction of the time required by ordinary methods. 
Our new booklet, “Step up Production”, shows how this fast grind- 
ing and finishing method fits your production needs. 



AVIATION, September, 1944 


867 






FRICTIONAL 

SAWING 


-wttkr 


Iff* HIGH SPEED BAND SAWS 


Is Revolutionizing 
the Cutting of 


SHEET STEEL 


Everywhere you'll find TANNEWITZ HIGH SPEED BAND SAWS cutting 
various metals in half the time or less than was formerly required by other 
methods. Millions of teeth per minute generate sufficient frictional heat 
to make the cutting extremely fast, smooth and convenient. Exceptionally 
strong, perfectly balanced wheels, hydraulic brakes which are auto- 
matically applied in case of sawblade breakage, and many other features 
designed specifically for high speed operation make these machines 
vibrationless in operation, perfectly safe and trouble-free. By all means 
get acquainted with them. Write NOW for "HIGH SPEED METAL CUT- 
TING BAND SAW BULLETIN." 


OTHER BULLETINS worth writing for: 

“SINGLE AND VARIABLE SPEED BAND SAWS FOR FOUNDRY 
USE,” “BAND SAWS FOR DI-SAWING, FILING and POLISHING” 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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Merchandising Planes 

(Continued from page 117) 
factor ill postwar planning. No one can 
predict with certainty how closely personal 
flying after this war will parallel auto- 
motive development after World War I. 
But we do know that few people except 
Henry Ford and a few others saw what 
was coining and acted accordingly. What 
those automobile pioneers did in estab- 
lishing distributors and dealers in thous- 
ands of communities, American men and 
women can do again — with our help. 

Successful airplane merchandising, like 
any othec job, is somewhat of a special 
art. But it can be easily acquired through 
close personal guidance and frequent 

tical plans and promotions will be dis- 
cussed and followed up. We are not just 
going to help set up an airport, sell some- 
one a plan, and then let him try to avigate 
blindly. 



'll/ katk that 
(jot ta do- with 

OILSTONES? 


For only a properly sharpened knife can do such an 
expert job so easily and quickly. 

The same goes for machine cutters. To do the best work 
quickly, the edge must be an unbroken straight line; 
no saw teeth — no matter how microscopic — to bear the 
full load, break off, rub and generate heat. 

Hand stoning as your final sharpening operation most 
nearly produces that “unbroken straight line,” and 
India and Hard Arkansas Oilstones in hundreds of in- 
genious shapes and sizes, and at ridiculously low cost, 
are the unrivaled standards for precision sharpening. 
Have one of our field men or your Industrial Distribu- 
tor’s Representative show you the many special shapes 
and sizes to fit your own particular operations. 


9*i the Meantime . . . 

THIS BOOKLET, “Hand Stoned Cutting 
Tools,” will prove an eye-opener for every- 
one interested in tool improvement and con- 
servation. How many copies can you use? 
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to the air! Long famous as the largest 
independent manufacturer of automo- 
tive replacement wiring. Wiry Joe to- 
day is an important source of aviation 
wire and cable. 

Produced under the Dostam method 
of manufacture, to assure uniformity 
. . . dependability . . . high efficiency . . . 
long life, Wiry Joe electrical wire and 
cable for aircraft conforms fully with 
rigid Army and Navy specifications. 

Inquiries concerning electrical wire 
and cable for any type of service — 
aviation, marine, automotive, indus- 
trial — will receive prompt answer. 



In another "bible" in its field, called The 
Airplane Dealer’s Handbook, we will 
show the fledgling airport operator and 
dealer just how he is going to make a 
success of his business. We have tested 
the plan in the crucible of hard-won ex- 
perience, and it has not failed. 

Let’s say that a man (or woman) aided 
by us in locating an airport and getting 
set up in business, teaches another to fly. 
He has acquired his first light plane on 
an easily arranged financial basis. It helps 
to know that it's good business to deduct 
the cost of such flying instruction from the 
price of a new plane which the graduate 
student is probably itching to buy. A year, 
however, should be the limit in which the 
student may take advantage of this offer. 

Such an arrangement, as business ex- 
pands, requires bookkeeping. We have 
the answer to that. A model bookkeeping 
system, again proved by experience, will 
be furnished the dealer. He will be taught 
how to use it, and forms will be pro- 
vided to get him started right. It is a 
simple but complete system — a consensus 
of the methods used by successful oper- 

For example, Glen T. Clark, with little 
more of a start than the average dealer 
we envisage, did what can be done over 
again, even starting from scratch. He 
started flying in 1927. He had been a 
carpenter's assistant, house painter, and 
furniture repairman. After joining the 
U. S. Army, he had transferred to the 
Air Corps and become a pilot. After his 
discharge, he went into partnership with 
another airman and operated a profitable 
flying school in Honolulu. 

Clark returned to his home in Charles- 
ton, W. Va., to start what he believes is 
the first private seaplane base in this 
country. He purchased an Acronca sea- 
plane to start with, but business soon be- 
came so good, he added more planes of 
the same make — all of them on floats. 

At Clark’s highest point of normal 
peacetime operations, he was flying 12 
seaplanes from dawn to dusk, and hand- 
ling SO to 60 students. He reports that 
in his best year he grossed $160,000 and 
had 26 persons working for him. When 
peace comes, he is going to reestablish his 
business, based on the same kind of prac- 
tical experience we are providing home- 
coming veterans and former war workers. 

Financial support is, naturally, of ut- 
most importance to a new dealer. We 
will help show the budding operator how 
to get the necessary financial backing, 
both from local and national sources ; 
the "paper" for his planes and hangar will 
be facilitated. Instead of waiting for 
approval from some distant office, a dealer, 
can, on new Aeronca planes, recommend 
the buyer to the finance company and ap- 
prove the deal himself right on the spot. 

Dealers' commissions on aircraft sales, 
we believe, should be collected at the 
source immediately upon completion of the 
sale by deducting them from the purchase 
price before the balance is remitted to 
the distributor. 

While principal sources of revenue will 
naturally be from aircraft sales, student 
instruction, and hangar rental, there are 
many other sources which should not be 
overlooked, and which we will call to all 


dealers’ attention. The light plane ran. 
for example, often serve in emergencies. 
Patients may be rushed to cities from out- 
lying communities for specialized care; 
doctors, nurses, and serums may be 
transported equally fast to remote regions. 

Every source of revenue, however, re- 
quires constant promotion, especially 
when the dealer first opens his business. 
We are urging them all to become an in- 
tegral part of the community life. The 
mayor, other local civic leaders, news- 
paper editors, and radio station opera- 
tors should be invited to the new airport 
and given flights. Nor should the women 
and youngsters be overlooked; they both 
wield enormous influence. Details on 
methods of cooperating with both news- 
papers and radio stations are provided, for 
publicity is essential to continued success. 

Experience shows that airports still at- 
tract many people. We are urging that 
our dealers’ airports be strategically lo- 
cated with easy accessibility always in 
mind. But one must do more than that. 
Still more people must be induced to come. 
For example, stores are frequently look- 
ing for interesting displays. A plane can 
be loaned to a prominent, well-situated 
store. The distributor will cooperate, for 
he has used this publicity method himself 
and knows the answers. Neat, easily- 
made placards will point out the salient 
and interesting factors in the display. A 
pretty girl — and there will be plenty of 
them anxious to add to their charms by 
flying— should ’’dress” the window display 
and hand out literature. Both men’s and 
women's aviation fashions arc natural 
tie-ups for the store’s benefit as well as 
the dealer’s. 

Through such methods, and others on 
which we are furnishing know-how, three 
men added materially to a successful busi- 
ness. Ed Youngs, K. E. Neville, and 
A. F. Lytle decided several years ago that 
they could sell light planes. Their initial 
asset consisted of one partially-paid-for 
plane. As the Dakota Aviation Co., they 
trained students, hopped passengers, and 
did charter work. But they had soon 
progressed far enough to handle the sales 
distribution for Aeronca planes in certain 
areas of North and South Dakota. 

All three men worked their territory 
and. one year later, they had jumped their 
sales 100 percent They continued build- 
ing their business by training more stu- 
dents, repairing airplanes, carrying pas- 
sengers, and steadily increasing their sales. 
Mr. Neville especially remembers the day 
he flew his first Aeronca. One month 
later, he had sold his first of the same 

The three men had a modest beginning, 
like many others, but they proved to 
themselves and their community that light 
planes build a successful business when 
based on the kind of practical experience 
we arc making available. 

The airplane dealers’ handbook pro- 
vides explicit data on refreshment stands 
as revenue producers, how to devise and 
distribute brochures and other advertising 
material, and how to get the best results 
from direct mail campaigns. The data 
are illustrated with examples that have 
proved themselves. We are purchasing 
match covers, auto license plaques, and 
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Ask STANDARD CONVEYOR 
about their HANDIBELT PILERS! 


lapel wing pins in large quantities, thereby 
making a saving which we will pass on 
to the dealers who may acquire their own 
supply in any quantity. 

The average man doesn’t think he is 
an orator. But he doesn’t have to be one 
to give interesting, informal talks before 
chambers of commerce, granges, luncheon 
clubs, school assemblies, veterans’ organ- 
izations, fraternal groups, and other asso- 
ciations. With the practical help we give 
him, the airport manager and dealer will 
make a distinctly creditable showing. 
Sample scripts will be furnished, basic 
notes from which he can prepare his own 
talk will be provided, and other practical 

When the local movie theatre is show- 
ing any picture with an aviation angle, 
the alert movie manager will be delighted 
to have a plane or exhibit from the air- 
port to help advertise his attraction. 

We are not advising “hippodrome” tac- 
tics or out-moded air circuses. Aviation 
has outgrown such manifestations of its 
earlier, romantically raw days. But spring 
showings or exhibitions of new models, 
tied up with new seasonal fashions, pro- 
vide excellent publicity and advertising. 

We are pointing out that there should 
be no charge for such exhibitions, that 
they should be made the occasion for dis- 
tribution of literature, pins, photo post- 
cards, match covers, disks or windshield 
stickers for cars. Incidentally, it is always 
good policy to give an advance showing 
to the press and radio people with a bit 
of refreshment thrown in. 

It is not going to be long before the 
one-man or one-woman show at the new 
or revitalized airport will have to be ex- 
panded, with more help added. Carefully 
considered and proved advice is necessary 
at such a point— and we are providing it. 

The first additional person to hire may 
well be a partially disabled veteran who 
can do great good on the ground while 
the dealer and airport manager is flying. 
This helper can fuel planes, help roll them 
into the hangar, keep the equipment clean 
and bright, answer the telephone, and keep 
visitors happy, encouraging them to stay 
around if the boss is aloft. 

Probably the next employee should be 
the second pilot. He may well prove to 
be a buddy from the service, or one of 
the boys — or girls — who may have been 
among the first students to be licensed. 
Such a second pilot will do much to re- 
lieve the strain on the dealer and double 
the rate at which students and others may 
be accommodated. 

Local schools provide excellent contacts 
for the personal airplane dealer. Classes 
may be interested in writing essays on 
aviation, with the writers of the best to 
be given free rides. Children, like women, 
wield an immense amount of influence and 
should never be forgotten in the promo- 
tion carried on by the airport operator. 

Boys Scouts and Girl Scouts often may 
be used at the airport to police crowds at 
advance showings of models. The young- 
sters will back you to the limit, especially 
if they arc rewarded by hops and a feeling 
that they are welcome to browse about 
the airfield when weekends and summer 
vacations permit Local troops of Air 
Scouts for boys and Wing Scouts for 


"PORTABLE, inclined pilers like the 
4 one illustrated above save a lot of 
time and effort. — handling and stack- 
ing packages, bales, bundles, boxes — 
in tne plant or warehouse, at the air- 
port, around the shipping platform, 
unloading and loading cars, trucks, 
boats, transport planes. 

Handibelt Pilers are available in a 
wide variety of sizes and styles as re- 
quired by various commodities. The 
unit illustrated has an adjustable 
boom which is easily extended over 
piles or into car or truck; the boom 
is clear of all supporting obstructions 
and is adjustable up to 7 }<, 8]/, and 
9J-S feet. It handles individual items 
up to 100 lbs. Other Standard Pilers 
elevate and stack up to 30 feet. Indi- 
vidual horizontal conveyor sections 
can also be furnished; these are par- 
ticularly useful for shipside loading 
and unloading. 

Standard Conveyor makes an un- 
usually wide variety of handling equip- 


ment including power and gravity 
conveyors in belt, roller, chain and 
slat types; spiral chutes, tiering and 
lifting machines, pneumatic tube sys- 
tems. Whether commodities have to 
be moved in a straight line, a curve, 
up, down, or across, there is Standard 
equipment to handle the job, devel- 
oped in more than forty years of con- 
veyor engineering and manufacture. 
Write for complete information on 
Portable Pilers and valuable catalog 
A - 94 "Conveyors by Standard.” 


STANDARD CONVEYOR COMPANY 
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Getting the Wasp's double sting into 



MASS PRODUCTION 

. . . another job for KARDEX 
GRAPH-A-MATIC fact control 


“ Fact-Power ” is on our side as Pratt 
& Whitney swings into mass pro- 
duction of the newest super-powerful 
Double Wasp in its Navy-sponsored 
Kansas City Plant. 

The tremendous task of coordi- 
nating the work of five thousand 
machine tools and a labor force fast 
approaching a planned total of 
twenty-nine thousand calls for speed 
and smooth-running efficiency. On it 
depend great new fleets of Corsairs, 


Thunderbolts, Hellcats and other air- 
craft destined to out-perform the 
enemy’s best. 

For the efficient production and 
organization of recorded facts, the 
millions of facts required to corre- 
late inventory control and materials 
flow, personnel, time-study, machine 
scheduling and various other activi- 
ties, Pratt & Whitney relies on the 
“Fact-Power” of Kardex and related 
Remington Rand Systems of Record 


Administration. With the exclusive 
Graph-A-Matic signal control that 
charts the interrelation of facts on 
the Kardex Visible Margin, this 
famous engine builder obtains the 
simple, complete control that cur- 
rent operations demand. 

_ Let a Systems and Methods Tech- 
nician show you how these systems 
are conserving time, manpower and 
money for other companies . . . and 
can do these things for you. 



ire or phone our nearest Branch Office 


SYSTEMS DIVISION 

REMINGTON RAND 

BUFFALO 5, NEW YORK 
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girls should be organized and sponsored 
with aid rendered through the over-all 
plan. 

The finest sales plan will not be success- 
ful unless one has the proper product to 
sell. Furthermore, one should have air- 

almost every prospective customer. 
Aeronca knows what the demands of the 

and has designed airplanes to meet them. 
We will provide a complete line of air- 
planes for our dealers and our future 
dealers to handle. 

We have designed, built, and are now 
flying a two-place tandem, high-wing. 

celled for flight instruction and general 
utility flying. For farmers, ranchers, 
prospectors, miners, and others who need 
a general utility airplane, the dealers will 
be able to fulfill their needs with this 
airplane. 

Many people prefer a side-by-side air- 
plane to the tandem type. To satisfy this 
demand, we offer the twin sister to the 
first plane just described. The principal 
difference will be fuselage and seating 
arrangement. Otherwise it will be iden- 
tical with our tandem. 

The wings, tail surfaces, landing gear, 
cowling, engine — in short, everything pos- 
sible — will be interchangeable. This, of 
course, is a tremendous advantage to the 
operator because it cuts in half the num- 
ber of parts he has to carry in his stock- 
room. It also facilitates ordering of parts, 
and it lowers the cost of both airplanes 



adds plenty to our cost of 
manufacturing Cannon Plugs. We can’t hold to such high 
production standards without paying for it. 

But what is it worth? 


For the pilot who wants a trim, high- 
grade airplane that will cruise at com- 
paratively high speeds, we will offer an 
all-metal, low-wing, cabin monoplane with 
retractable landing gear. This plane, too, 
has been flying for some months and is 
receiving a thorough testing so it will be 
a proven product when Uncle Sam says 
we can go into production. It has slots, 
flaps, and spoilers, enabling it to cruise 

Many people will want a four-place air- 
plane so they can take the whole family 
flying. We have that, too, in the works. 

These planes are, we hope, but the be- 
ginning. Just as our dealers and distrib- 
utors must always be alert to new trends, 

ncering and sales staffs constantly busy 


and dealers the support to which they are 


entitled. 


Automatic Riveting 

(Continued from page 141) 
clips alone are often sufficient to hold the 
Large panels and many small ones, how- 

is clecoed to the piece through drilled 
match-holes. Spraying with quickdrying 
liquid or dye through remaining holes 
locates positions. When the assembly 
reaches the pierce-rivet machine, each 
spot is brought in succession under a 


When a set of flying instruments go dead in a soupy fog, 
when a motor konks out in a power dive, when a plane 
crashes with a loss of life — it’s worth a lot to us to know that 
a Cannon Plug didn’t cause the trouble. 

And if such assurance is worth the extra time and better 


materials and added inspection cost to us 
worth to the men directly involved? 

Your answer to that one is your best 
reason for using Cannon Plugs exclusively. 


how much n 


Buttery Connector Bulletin 

lists a wide variety of Cannon 



CANNON ELECTRIC 

Cannon Electric Development Co., Los Angeles 31, California 
Canadian Factory and Engineering Office: 

Cannon Electric Co., Ltd., Toronto, Canada 

*. 

REPRESENTATIVES IN PRINCIPAL CITIES — CONSUIT YOUR LOCAL TELEPHONE DIRECTORY 
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LIBERTY 

AIRCRAFT 

MIRROR 


The pilots of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now b«ilt 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 



LIBBEY- OWENS -FORD GLASS COMPANY 


BRACKENRIDGE 

PENNSYLVANIA 



light beam focused on the tip of the 
punch, locating the work with ample 
accuracy. 

Where machine operators are experi- 
enced, holes are often located by eye only, 
eliminating even spray markings. An- 
other method of locating is to apply a 
spacer block over stripper, as in Fig. 7. 
The block edge rests against the adjacent 
rivet just driven and gives a perfectly 
uniform rivet spacing without any mark- 
ing or fixture. 

, When the procedures here outlined are 
compared with those in which large and 
expensive drilling fixtures are employed, 
separate dimpling is needed, and consider- 
able hole burring is required (perhaps 
followed by hand insertion of rivets and 
hand driving) it is easy to understand 

the assembly time per piece as much as 90 
percent. 


Motor Controllers 

(Continued from page 14S) 

to the start position. This action energizes 
auxiliary relay No. 1, one contact of 

own coil through the slap push-button, 
establishing a holding circuit. The other 
contact of relay No. 1, marked B, also 
closes and prepares the circuit to the run 
contactor for carrying current when pilot 
pushes the double-throw switch to run. 
The start contactor coil is also energized 
and closes the motor circuit through the 
starting resistance, and the motor acccl- 

When the motor is nearly up to speed, 

Enough voltage appears across the coil 
of auxiliary relay No. 2 to pick it up, com- 
pleting the circuit to ignition transformer, 
and causing the indicating light to glow. 
Normally, as the motor comes up to speed, 
the oil pump will prime and develop oil 
pressure to the blower bearings. This oil 

oil line. When this occurs, the loxv pres- 
sure indicating light goes out because one 

close and, through auxiliary relay No. 1 
contacts A and the stop push-button, pre- 
pare a holding circuit for the run contactor 

Now the pilot pushes the heater panel 
switch to the run position and, through 
contacts B of auxiliary relay No. 1, ener- 
gizes the run contactor, which shorts out 

runs at full voltage. Of course, when the 
pilot switches from start to run, he opens 
the start contactor coil, dropping it out of 
circuit.. The operating switch, now re- 
leased, returns to neutral or open position 
by spring action, and run contactor is held 
in through A contact of relay No. 1 and 
a pressure switch contact. 

thermostat contacts so that if any one 
opens, the motor is shut down. This shuts 
off the fuel pump and ignition. 

The equipment can be shut down by 
pushing stop button, breaking circuit to 
the run contactor. If oil pressure fails. 


the oil pressure switch to the run con- 
tactor opens, shutting down the equipment, 
and simultaneously the other pair of pres- 
sure switches close, showing by indicating 
light. (hat the cause for shut down is 
low oil pressure. 

Automatic Control 

When automatic control was first pro- 
posed, adaptation of existing equipment 
was attempted. This resulted in a control 

of the special features later incorporated. 
It was therefore decided to design a com 
pletely new assembly of recently available 
aircraft devices. 

The first system proposed, used the 
essential idea of the manual control, but 
incorporated a counter emf. relay which 
automatically transferred control from 
start to run. The counter emf. relay has 
been extensively used in industrial applira- 

principle is simple. When the start con- 
tactor closes, current flows through the 
motor starting resistance. 

As the motor is at a standstill, the only 
voltage which appears across it is the drop 
due to internal resistance. This, however, 
is very small compared to the starting 
resistance, so most of the total voltage 
across the circuit (27.5 v.) appears across 
the starting resistance. The size of this 
resistor, therefore, determines the initial 
inrush current. As the motor begins to 
revolve, it generates a voltage in opposi- 
tion (counter emf.) to the bus voltage. 
This counter emf. will increase as the 
motor accelerates, and the current through 
the circuit will consequently decrease, re- 
sulting also in a decrease in voltage drop 

However, the voltage across the motor 
increases by the same amount, because the 
sum of the two voltage drops must always 
equal the bus voltage, which is constant 
at 27.5 v. If the control took no further 
action, the motor would eventually level 
off at constant speed. However, the 
counter emf. relay coil is set for a definite 
pick up voltage, and will close the relay 
whenever this voltage appears across the 
motor. When this relay closes, it energizes 
the run contactor, which closes and shunts 
the starting resistor. This operation places 
full bus voltage across the motor which 
continues to accelerate to full speed. 

During the design period, two additional 
components appeared in the installation. 
A radio noise filter and a separate electric 
motor driven oil pump for priming. These 


The final controller, as built, is shown, 
with the major components identified, in 
photograph. 

filter to suppress radio interference gen- 
erated by the main motor. The control is 
enclosed in a welded sheet-aluminum case 
fitted with studs and an AN connection for 
easy installation and service. The cockpit 
unit is fitted with control wires and an AN 
connector to further facilitate installation. 
Inspection of the cockpit unit can be made 
by removing the two holding screws and 
pushing the box cover back on the wires. 

Inside the main control box cover is a 
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THAT Oil R COUNTRY MIGHT TOin AERIAL SUPREMACY 



Long before the war, Curtiss-Wriglit was 
the LEADING AMERICAN PRODUCER 
of military aircraft. Since the war Curtiss- 
Wright has made the greatest single contri- 
bution to our numerical strength in the air. 

Today Curtiss P-40 Warhawks, C-46 
Commando Transports and SB2C Helldivers 
wing their way through the world’s battle- 
skies. Theirs is a powerful contribution to a 
crescendo of air power that can end only in 
ultimate and complete Victory! LOOK TO 
THE SKY, AMERICA! Curtiss-Wriglit 
Corporation, Airplane Division, Buffalo, St. 
Louis, Columbus, Louisville. 
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keeps plane perform 
hours without needed si 
hours for servicing. Because HALL Valve Servicing 
Equipment exactly duplicates (in a hurry anywhere) 
the precision and finish obtained by the engine 
manufacturers in their production, it has been widely 
adopted wherever airplane engines must be serviced. 
If YOU have a valve problem, write us today for 
complete information on how HALL 
equipment can solve it. 

THE HALL MANUFACTURING COMPANY, TOLEDO 7, OHIO 
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LONG LIFE IS- 

feu i£t UtZd - 

CLARK 

DRILLS & GRINDERS 



Engineered and constructed to 
last far beyond ordinary expectancy, 
Clark products . . . like the ancient 
pyramids . . . stand up EXCEPTION- 
ALLY well. 

War-use has proved to many 
NEW customers what older Clark 
users have long known: that no 
drills, grinders or sanders will outlast 
Clark's! ... In post-peace planning, 
be sure to include Clark products 
where economy in both production 
and maintenance is a vital factor. 
Full data and specifications on 
request. 


drills • grinders • sanders 


JAS. CLARK, JR. ELECTRIC CO. 

611 BERGMAN ST., LOUISVILLE, KY. 
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fj When Mark Twain said “lots of 
folks complain about the weather 
e does anything about it," he was right. That 
s quite some time ago. But something has been done 
about it since. 

In a Kold-Hold Altitude Chamber, any kind of weather 
known on the face of the earth can be developed at will 
for testing and/or calibrating both aircraft and elec- 
tronic equipment. The temperature range available is 
from 176 deg. F. to minus 94 deg. F. Pressure range is 
from sea level atmospheric pressure to 1 .25 inches mer- 
cury and any degree of humidity from 25% RH to 95% RH. 

The weather inside the chamber can be changed from 
that of a tropical jungle to the intense cold of the strato- 
sphere as rapidly as a plane can climb from sea level to 
its ceiling. 

Write for Bulletin AC-441. 


lermiaed, it is necessary to integrate the 
values of 1/a and v/a between the proper 
limits to obtain takeoff time and distance. 
This is most conveniently done as illus- 
trated in Figs. 15 and 16. 

In Fig. 15 the values of 1/a have been 
plotted against their respective velocities 
in miles per hour and, by definition, the 
area under this curve between the limits 
of zero velocity and getaway will equal 
the takeoff time in seconds. By inspec- 
tion of Fig. 15 it is noted that : 

1 sq. in. >= 0.2 X 20 X 1.467 = 


where the factor 1.467 converts the mph. 
to fps. to make the integral dimensionally 
correct. 

Therefore, the total square inches under 
the curve, as determined with a plani- 
meter, is multiplied by the plotting factor 

T '(02 X S 20 x q i.467) = 48.7 see. (69) 

The same procedure is used to obtain 
distance, where in Fig. 16, 



It should be pointed ou 
of 1/a for zero velocity i: 
using the full value of 
equation (67) for the ex 
_L 1,990 

o at V ° 18,600 


t that the value 
s determined by 
static thrust in 

= .107 (72) 


Example of Hermann Method 

As stated previously in this article the 
takeoff time and distance may be deter- 
mined satisfactorily by a strictly graphical 

planimeter for determining the 1/a and 
v/a areas is not available. 

As illustrated in Fig. 17 for the typical 
example of Tables VI and VII, the 
curves of total thrust T of Table VIII 
and total resistance R + D of Table VII 
are plotted against velocity in feet per 
second. 

The slope w/g is determined. For con- 
venience in plotting in Fig. 17 it is plotted 
as w/4 = 16,000 for the ordinate and g/4 
= 8.05 ft/sec. for the abscissa. Using this 
slope, intercepts are laid off from F„ to V, 

resistance curves. The takeoff time is 
the sum of these intercepts, or for the 
example, time equals 48.3 sec. 

Takeoff distance is the sum of the 
abscissas of each intercept These values 
are tabulated in Table IX for the example. 

The discrepancy between the inte- 
gration' method and the Hermann graphi- 
cal method is found to be less than 1 
percent for takeoff time. Determination 
of takeoff distance by the graphical method 
is found to be 3 percent too high. Nor- 
mally this accuracy would be acceptable. 

Wind Effect on Analysis 

In preceding discussions of the theory 
and analysis of the takeoff regime it 
was assumed that there was no wind. 
While this is customary for all com- 
putations and for comparing the relative 
performance of flying boats, it is a condi- 
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tion that rarely exists in actual prttedee. 

It is, therefore, essential that the effect 
of wind on the takeoff characteristics be 
understood, if full scale performance is to 
be checked against computed values, and a 
common basis for comparison established. 

The effect of a headwind of velocity V „ 
is shown in Fig. 18. The upper diagram 
is recognized as the standard takeoff 
diagram previously detailed in Fig. 1. 
The lower diagram assumes a wind of 
velocity V m has been superimposed. Note 
that all functions dependent on air speed 
are displaced to the left because, at zero 
water speed, the aerodynamics of the 
airplane, for a speed equal to the wind, 
are already established. 

The thrust and drag curves are dis- 
placed bodily to the left by an amount 
V„, decreasing the mean thrust available 
and increasing the mean drag. The hump 
still occurs at approximately the same 
water speed; however, since the lift at 
hump speed is considerably increased, the 
load on the hull. A, is reduced. This re- 
sults in the mean net thrust being actually 
increased, as shown in Fig. 18b. 

The takeoff time is reduced not only 
because of greater mean net thrust but 
also because the airplane is airborne at a 
lower water speed. The use of flaps which 
increase the wing incidence, or other lift 
increasing devices, tends to give the same 
effect, except that the thrust is not dis- 
placed and the drag is increased, usually 
a considerable amount, by the additional 
drag of the high lift device. 

There are three accepted methods avail- 
able for computing the effect of wind on 
takeoff time and distance. The first two 
methods are empirical and result in large 
discrepancies when applied to corrections 
involving takeoff times of over a minute. 
However, due to the simplicity of the 
empirical methods and their reasonable 
degree of accuracy for the majority of 
cases, their use is quite common. 

guaranteed performance for contractual 

loaded performance characteristics, the 
third or integrated method is necessary. 

The most authoritative and generally 
accepted of the empirical methods is that 
presented by Diehl" (reproduced in Fig. 
19). By entering the chart at the ob- 
served ratio of wind velocity to getaway 
speed, the observed takeoff time Is plotted. 
By following parallel to the nearest lines 
of the family of curves the takeoff time 
in a calm Is obtained at the origin. 

The second empirical method Is given 
by Wood* and consists of an equatioa 
This equation was first developed by 

c-MO <* 

where /„ is the takeoff time in wind V„, 
t„ is the takeoff time in zero wind, and 
V 0 is the takeoff speed. In addition to 
equation (73) Jones also developed an 



" Speedwagons " 

OF MATERIALS HANDLING 

CRESCENT ELECTRIC INDUSTRIAL TRUCKS 


Through use of Crescent Electric Industrial Trucks, 
aviation leaders are smashing man-power bottlenecks 
while moving materials at the pace demanded by 
electric-driven machines. Here are a few of the jobs 
performed outstandingly well by these "speedwagons” 
of factory, terminal and warehouse. 
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it Streaking through the grim night . . . one of the Axis buzzards came . . . guns blazing. 
Bullets ate into my ’plane ... a spark leaped to flame. Then, down . . . down in a 
screaming dive . . . smoke spewing out behind. The angels must have heard me shout 
. . . “Out! . . . Out!” Then my ’chute opened. Thank God for a good parachute! 

★ ★ ★ “ Thank God for a good parachute!" Yes, a parachute is a man’s last chance 
when his plane is shot from under him. Eagle’s “know-how” and precision sewing 
make that chance the best possible. Every Eagle Parachute must be perfect. Our 
expert craftsmen meet that challenge today. And perfection is our pledge 
for peacetime products, tomorrrow. Watch for the Eagle Wings ... on related 
aviation textile products for peacetime use when Victory is won. 


ATTENTION 

EXECUTIVES: 


Our facilities are avail- 
development of new avia- 


B.Y YOU* OWN PLANE TOHOSKOW 


EAGLE PARACHUTE CORPORATION ★ ★ ★ LANCASTER, P/%. 

Serving the V. S. Army Air Force and the V. S. Navy Bureau of Aeronautics 



equation for the correction to takeoff dis- 
tance due to wind, 

!-(’-£)' <™ 
where -S’, and S, are takeoff distances 
in wind and wind zero respectively. 

Combining these equations a third equa- 
tion (75) may be derived which corre- 
lates distance with time, 



Where a high degree of accuracy is 
desired, particularly where takeoff time 
is over a minute, the longer integrated 
method should be used. 

This method is identical to the stand- 
ard procedure for evaluating the takeoff 
integral, described earlier in this article 
and illustrated in Table VII, except for 
modifications to those functions that are 
affected by wind. These modifications are 
illustrated in Table X which is the same 
as the example illustrated in Table VII, 
except for the introduction of a 15-mph. 
headwind. 

Note that the modifications to the stand- 
ard procedure involve carrying two veloci- 
ties, water speed and air speed which 
always differ by the amount of wind, and 
using the correct value of water speed 
for all hydrodynamic functions and air 
speed for the related aerodynamic func- 
tions. As C r is a function of water speed 
it is seen that the airplane takes off at the 
same air speed as in a zero wind, but 
water speed or C, is less. 

The 1/a and v/a values of Tables X 
have been plotted in Figs. 20 and 21 and 
integrated to 'obtain the new takeoff time 
and distance. The curves of Table VII 


arc also plotted on Figs. 20 and 21 for 
direct comparison. Inspection shows the 
portions of the run most affected by wind. 
It should be pointed out that the values 
of 1/a and v/a are always plotted against 
water speed for the integration. 

It is obvious that the integrated method 
is much more accurate than any empirical 
set of curves or formulas because the in- 
cremental effects of wind are applied to 
the investigation directly in a step-by- 
step manner. 

For example, reviewing the problem 
that has been presented as a typical 
case, it is noted from Fig. 15 that the 
integrated takeoff time in a calm is 48.7 
sec., while in a 15-mph. headwind (Fig. 





Total:(T-25) 126S.7 Totol:(l-48.3) 3935.9 ft. 



Buy Gages 
From Stock at 
Republic Gage 

Co ■ When the demand for 
standard thread plug gages is 
urgent, call on REPUBLIC 
GAGE CO. Our stock of care- 
fully selected thread plugs 
range in sizes from 4-40 NC up 
to and including T-14 NF, class 
2 and 3 fit, and are ready for 
immediate shipment. 


REPUBLIC 
GAGE CO 

2228 FENKELL AVENUE 
DETROIT 21, MICHIGAN 
PHONE UNiversity 1-0370 
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THEY MUST BE GOOD 



The battle record of American fighter pilots plainly says, "They 
be good!” ★ Here at home, our firm resolve is that the engine 
we supply them must be good too — the best that care and precision 
and long experience can produce. Allison has built 
and delivered more than 50,000 such engines Jw luW 
to the U. S. Army Air Forces. ★ In 


against enemy a 
craft. ★ This is 


: has been 


LIQUID-COOLED AIRCRAI 


CENERAI 

MOTORS 
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Using Diehl (Fig. 19) ana given mat v w/ 

the wind, V., is 15 mph. and the getaway and solving for S. we obtain a tak. 
speed V„ (from the example) is 98.2 distance with a 15-tnph. headwind of 2, 
mph., the ratio VJV a is 0.153. If the aero ft, whereas the integrated distance f, 

t* ", ; 7 - 

headwind. This value is found to be ap- ° ev,a " on 


ife-O-sS) « 




ffpilp 





CHARLES E. ROCHESTER. 

LEXINGTON AYUT 48th ST., N.Y.C, 17 



tanks ... for gas, oil and 
other aircraft require- 
ments . . . forms an im- 
portant part of Mercury 
production to which one 
entire plant is devoted. 


Mercury Aircraft Inc. 

AIRCRAFT SURFACES ■ FUEL TANKS 
FARTS • ACCESSORIES 

AT "7>« GtcjlU of flotation 
HAMMONDSPOIT /• NEW YORK 
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NICKEL AIDS IN THE AUTOMOTIVE INDUSTRY 

to SPEED ’EM UP/ 


The ingenuity and experience of 
automotive engineers made possi- 
ble the design of military vehicles, 
engineered for quality and quantity 
production in numbers that amazed 
the world. This kind of engineering- 
thinking pioneered the application 
of Nickel alloyed materials and 
foreshadows new achievements in 
the realm of peacetime automotive 
transportation. 

In steering knuckles or differen- 
tials, in forged gears or cast blocks, 


a little Nickel goes a long way to 
provide essential dependability. It 
improves strength/weight ratios, 
increases wear and corrosion resist- 
ance, imparts toughness, and assures 
uniform properties of the metals 
with which it is combined. 

For years the technical staffs of 
International Nickel have been 
privileged to cooperate with auto- 
motive engineers and production 
men. Counsel, and printed data 
about the selection, fabrication and 


heat treatment of ferrous and non- 
ferrous metals is available upon 



THE INTERNATIONAL NICKEL COMPANY, INC., « 7 wof/ s».. New York s, n. r. 
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costs because of the inevitable wartime 

ing their organizations. But an under- 
standable tendency exists in every com- 
pany to retain the best of the war-trained 
personnel against the day when these ex- 
perienced men will be sorely needed. With 
their era of greatest expansion lying 

staff back to anything like its prewar 


Cargo and Airmail Futures 

Not many trade officials arc willing to 
liazard a guess on postwar passenger 
traffic volume, but many of them are in 
complete agreement that freight and ex- 
press will not contribute very appreciably 
to revenues directly after the war. They 
feel that the wartime peaks attained in this 
category may not be reached again for a 
number of years. Furthermore, they 
have yet to hear of a cargo plane with 

compete seriously with the rates of the 

Then there is the airmail question. 
Don’t forget that it is only within the 
last three years that the airline industry 
has been able to operate at a profit inde- 
pendent of airmail. The reduction in air- 

as much as 50 percent in some cases. In 
the early peacetime years this reduction 
alone may prevent the smaller lines from 
making a profitable showing unless some 
relief rate-wise is provided by the CAB. 


Postwar Financial Possibilities 

Then there are many financial angles 
to be considered with respect to the com- 
ing peacetime expansion. It is conced- 
cdly a great feather in the cap of the 
small line that gets a franchise to operate 
111 major traffic areas like New York and 
Chicago. But every such line realizes 
that it will run smack up against the 
entrenched large lines with their lower 
costs. And the larger lines, too, will 
'itures grow by leaps and 
' invade new territory. 


Many miffioi 




profitable, and not all of it can be capital- 
ized. 

Thus the indications pretty much all 
point to smaller earning power for the 
airlines during the transitional period 
that will follow the war. Against this 
must be weighed the offsetting— and very 
favorable— factor of unusual growth pos- 
sibilities. The stock market has always 
placed a high appraisal on any industry 
that is just beginning to go places, as 
‘ s the chemical industry. 


But e- 


if the n 


tured chemical industrv v. 

developments in the plastics field still 
ahead, it can be noted that these highly 
favored chemical stocks did not budge last 
spring when the market was advancing 
almost daily to new high ground for the 
year. The reason: Chemical issues had 
begun to bounce back from their wartime 



Troubled with a 

PARTS 
PROBLEM? 

Bring it to 

DIAMOND 
G 


LOCK WASHERS 

Diamond G Lockwashers have posi- 
tive spring action, controlled tension 
—built to hold tight . . . last longer. 
Available in all finishes and sizes 
from No. 0 to 3" — a complete AN 935 



HEAT TREATING 

Heat treating of small parts up to 2" 
x 2" that can help you speed produc- 
tion . . . reduce rejects . . . and cut 
costs. For quick, economical heat 
treating check with us first. 


STAMPINGS 

Whatever your requirements are in 
small stampings Diamond G has the 
equipment . . . engineering "know- 
how" . . . and service to produce 
parts quicker, better and at low costs. 


FLAT WASHERS 


1 G. For details oi 


Diamond G can help y 

GEORGE K. GARRETT CO. 


1421 Chestnut St. 


DIAMOND G PRODUCTS 


AVIATION, September, 1044 







More Than Pieces of Pipe 


Shown above are P. S. (for Pressed Steel) Annealing Tubes 20 it long 
and 20 inches in diameter. In every molecule of them are the finest 
P. S. special steel alloys which make them lighter than cast iron tubes, 
30 times longer life than ordinary tubes and place them in highest 
demand in aviation production plants where the prevention of shut- 
downs is a MUST. 


In other words, 20 years of hard earned, practical experience are 
packed and pounded into every P. S. Annealing Tube. The aviation 
industry has recognized that same experience and quality in: 


Alloy Exhaust Manifolds, Alloy 
Retorts, Alloy Tubes, Annealing 
Baskets, Base Sheaths. Anneal- 
ing Covers, Bubble Caps. Car- 
burizing Boxes, Thermocouple 
Protection Tubes, Cylinder Neck 
Rings, Inner Covers, Dipping 
Baskets, Pickling Baskets, Radi- 
ent Tubes, Steel Cylinder Caps, 
Tube Assemblies, Tumbling Bar- 
rels, Welded Alloy Tubing. 



If we don't have what you want, we will build it. 


The Pressed Steel Company 

OF WILKES-BARRE. PENNSYLVANIA 

BRANCH OFFICES 

312 Curlis Bldg., Detroit; 606 Nicholas Bldg., Toledo 
1915 Engineers Bldg., Chicago: 51 E. 42nd St. New York 
1005 Sterling Bldg., Houston, Texas; ASM Accessories Ltd.. 19 Melinda St.. Toronto 


His Honor Says 

(Continued from page 177) 
damages accruing to the remainder of the 
land. The owner of the land is treated as 
one offering it for sale at a fair price and 
the condemner is treated as a prospective 
buyer, neither party being under any 
stress which would force the sale or pur- 
chase. Since the seller in such a transac- 
tion would take into consideration damage 
to the remainder of his land in selling 
part thereof, so the law, in fixing his 
compensation, bases his damage on the 
same consideration. 

In State v. Rascoe, it was disclosed that 
the Rascoe farm comprised 378 acres 
located about three miles from a city. Up- 
wards of 3,000 acres in the neighborhood 
were acquired by the state for use by the 

of the Rascoe farm were appropriated. 
Rascoe sued, and the lower court rendered 
a verdict in his favor for $5,700 actual 
damages and also $12,000 incidental 
damages. 

The state appealed and proved that al- 
though the land was fertile, well fenced, 
and quite desirable property, it was located 
on a graveled road, and actual sale value 
was approximately $125 per acre. The 
higher court approved the verdict and 
stated that $12,000 incidental damages was 
not excessive for damage to the remainder 
of the farm. 


Pilot Liability 


A pilot is not always liable because of 
an accident while piloting a plane without 
a license. 

In Smith v. Whitley, it was shown that 

injured passenger sued the pilot and owner 
of the plane for damages alleging violation 
of the law by piloting without proper 

ing: 

"There must be a causal connection 
between the violation of the law, as the 


negligence relied upon, and the injury 
inflicted." 


Airport Operator Liable 

Courts hold that changes in weather con- 
ditions, which airport operators are bound 
to anticipate as likely to occur, must be 
anticipated to avoid damages. 

In Zanker v. Cedar Flying Service, it 
was shown that the owner sued to recover 
the value of his Piper Cub, which was 
destroyed by a windstorm at a flying field 
while the plane was in the possession of 
the operator of the field. During the trial, 
testimony was presented which proved that 
the plane had been used by its owner that 
morning and was not in the hangar but on 
the field with its wheels blocked. It was 
not anchored or tied down. 

The evidence tended to show that there 
was room for the plane in the hangar but 
that the doorways to the hangar were ob- 
structed by large planes upon which repair 
work was being done. The weather was 
threatening, but the thunderstorm and 
wind squall that damaged the plane did not 
develop until about noon. Holding the 
airport operator liable, the higher court 
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lare, and the effect of high or squally 
Is upon a plane as light as a Piper 
must be taken into account. We think 
svidence was ample to sustain a find- 
af negligence on the part of defendant 

Exclusive Concession 


icerned with at 
difat 


d by 

... s and legally enacted. 

In Blue Bird Air Service v. City of 
Chicago, it was shown that the commis- 
sioner of public works advertised for pro- 
posals for a concession for exclusive oper- 
ation of sightseeing planes at the Chicago 
Municipal Airport for a period of four 
years, according to the specifications on 
file in his office. 

The highest bidder was the Monarch 
Air Service, which was granted the con 
cession. The contract was appro J 
the city council. Later, Blue F 
Service filed suit and requested at 
tion against enforcement of the 


d by 
ird Air 


tied that a pilot had flown ; 

rizon tally of the Indianapo 
iso, he perfc 


med a dive 


lowed by a steep clii 
buildings located on the airport. The 
CAB restricted his airline transport pilot’s 
certificate for 30 days, permitting him to 
pilot aircraft during that time only while 
engaged in experimental work directly 
under the orders and control of the War 
Department. On appeal, the court held : 
"True, Cameron (pilot) was acting 
under army orders and was flying an army 
plane, but on this flight I 


fly a ^ 


.. 0 .3 contact flight rule 
with Civil Air Regulat 
o conflict between the res 


A Child Shall Fly Them 

• (Continued from Page 111) 

education. The plan prepared at this 
conference recommended 4 hr. of flight 
experience as the laboratory feature to 
complement a general course in aero- 
nautics in the secondary schools. 

Pennsylvania is not alone in the tend- 
ency to incorporate flight training in the 
high schools. The Wisconsin State De- 
partment of Public Instruction has sub- 
mitted to the local education authorities 
of that state, a comprehensive report 
concerning recommended aviation pro- 
grams. Included is the suggestion of an 
operator-educator tieup for presenting ap- 
' . of flight experience as a 


labor; 


ory phase of ar 


er, that s' 


Install KINNEAR ROLLING DOORS 

and 


fheM 




When you install Kinnear Rolling Doors 
you gain more than smooth, easy opera- 
tion. Kinnear Rolling Doors coil overhead, 
out of the way, offering valuable savings" 
in floor, wall and ceiling space. The sturdy, 
interlocking steel-slat construction discour- 
ages theft and intrusion; repels fire and 
the elements. Kinnear durability has been 
proved — doors in continual use for 20, 

30, and even 40 years are still giving the 
same efficient service. Motor operation 
enables you to raise doors quickly by merely touching a button, 
thus saving time and labor. Push-button control cuts operating and 
air-conditioning cost by reducing the tendency to leave doors open. 
For efficient time- and labor-saving doorways, write for full details 
on Kinnear Roiling Doors. The Kinnear Manufacturing Company, 
1440-60 Fields Avenue, Columbus 16, Ohio. 
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Precision for Sale! 


Because of the unusual demands of war. Allied Products 
created new facilities. Plants were converted— personnel 
was trained. But the basic requirement . . . the habit of 
precision . . . was already there— an integral part of the 
Allied organization since its beginning. 

Allied craftsmen are making a variety of large and small 
dose-tolerance parts for machines of war. Among them 
are gun parts and aircraft engine parts machined to 
within limits of two ten-thousandths of an inch . . . 
and they are being produced in considerable volume. 


Enlarged facilities and a wealth of experience earned 
in years of peace and war will be available to industry 
for peacetime production. If you require precision hard- 
ened and ground parts coupled with production expe- 
rience, let’s talk it over. We have precision for sale! 





ALLIED PRODUCTS CORPORATION B 


’ TO THEIR ARMY-N/ 


' PENNANTS 
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Question of Obligations 

But there is a vast gap between being 
considered capable to fly and the ac 
having demonstrated ability to do so. 
flight experience likely will consist < 

and familiarization ^idf'conUolTas 
incidental feature. However, it is 
in some quarters that such flight ex; 
iencc, though a commendable contribu 
to the tempo of the times, stops shor 

It is considered by many that it is 
apparent responsibility of every edi 
tional community in each state to inch 


of potential p 
sneral aeronau 

also flight inst 


lot strength, r 


uire nothing additii 
nstruetor, fuel, mai 
required for givi 


May Rouse Federal Interest 

Furthermore, it is not improbable that 
with sufficient initiative demonstrated by 
educators. Federal interest may result in 
financial aid, and even may make possi- 

of flying time up to date of graduation, to 
enable a student to be eligible to qualify 
for a private pilot's license. 

There is an immediate urgency of edu- 
cational readjustment to meet the changes 
brought by the advances in aviation. 
There are but few fundamental studies in 
the secondary schools which arc not 
affected or enriched by the field of avia- 

Sincc the secondary school is the high- 
est basic universal medium of education, 
opportunity should be given there for the 
young student to obtain a knowledge of 
aeronautics complete with flight instruc- 
tion, for many will not be financially able 
to continue with specialized college Study 
or be able to obtain flight training on 
their own. Also, since the high school 



communica- 
old concepts of efficiency 
stive measures for improve- 
contributions, by more than 

achieved new performance standards of far 
reaching importance. The value of these 
developments will be reflected in Permoflux 
products of the future. 

BUY WAR BONDS FOR VICTORY! 


PERN#fluX 

PERMOFLUX CORPORATION 
4916-22 W. Grand Ave., Chicago 39, III. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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NORGREN tUfnt&etic 

INDUSTRIAL HOSE ASSEMBLIES 


Heat, cold, solvent, and vibration resistant. 
Full line covering all requirements for high 
and low pressures, hydraulic and pneumatic. 

Send your specifications with inquiry. . . 
including I. D. and overall length and thread 
requirements. C. A. Norgren Company, 220 
Santa Fe Drive, Denver 9, Colorado. 

Manufacturers of high quality hose assemblies 
and couplings for over 18 years 


eu. 
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that he can pilot a plane. 

Flight instruction is not entirely new in 
high school curriculum. As early as 1934, 
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tion for such secondary school training 
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evitable, there is pioneering to be done 
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Whether a stressed m< 
rigid is not a matter of 
conclusion soundly base 
Where aire 
ditions 
designed for 
break in the 
despite distortion of the 
Experience proved th 
be ignored. Unless 
expertly engineered 

the holding device must give, allowing ail 
the filter, or the filter frame is subject to break 
A chief reason for the long life and unfailing 
formance of Air-Maze filters is that their fle> 
strength withstands vibration supremely well. 


AIR-MAZE CORPORATION • Engineers and Manufacturers • CLEVELAND 5, OHIO 
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SPECIALISTS IN AIR FILTRATION 





WHAT MAKES A 
MAILING CLICK? 


Advertising men agree — the list is more than half 
the story. 

McGraw-Hill Mailing Lists, used by leading manu- 
facturers and industrial service organizations, 
direct your advertising and sales promotional 
efforts to key purchasing power. They offer thor- 
ough horizontal and vertical coverage of major 
markets, including new personnel and plants. 
Selections may be made to fit your own special 
requirements. 


New names c 
daily. List ri 



added to every McGraw-Hill list 
; ions are made on a twenty-four 
hour basis. And all names 
are guaranteed accurate 
within two per cent. 

In view of present day diffi- 
culties in maintaining your 
own mailing lists, this effi- 
cient personalized service is 
particularly important in se- 
curing the comprehensive 
market coverage you need 
and want. Ask for more de- 
tailed information today. 
You'll probably be surprised 
at the low over-all cost and 
the tested effectiveness of 
these hand-picked selections. 



McGraw-Hill Publishing Company, Inc. 

330 West 42nd Street New York, N.Y. 



//za/M/mtoMt 

Through Better Gears 



In your plans to design and manufacture any equipment requir- 
ing the transmission of power, "Aircraft Quality” Gears offer your engineers the 
advantages of greater mechanical efficiency, lighter weight, longer life, greater 
compactness and quieter operation. These gears are now being produced in 
amazing quantities to power the world’s greatest air force — they will be avail- 
able to you as soon as war conditions permit. 

A product engineering bulletin on these revolutionary gears is ia prepara- 
tion and will be sent to manufacturers interested in "better power transmission 
through better gears” as soon as it is off the press. If you would like to receive a 
copy when it is ready, mail the coupon below. 

EOOTE BROS. GEAR AND MACHINE CORPORATION • 522J S. Western Boulevard, Chiogo 9. Illinois 


MACHINE CORPORATION 


BROS. 







makes the PTs 
'"Plenty Tough” 



They say, “Neither 
hell nor high water 
can stop a PT,”and 
the box score these 
more-than-a-mile-a- 
minute midgets have 
piled up with their 
slashing hit-and-run plays just about puts 
the ball game on ice when they go to bat 
for Uncle Sam. 

One thing is sure, this Navy team of sea 
sluggers is no place for softies— either men 
or equipment. In men and particularly 
motors, PTs demand and get the &«//Building 
engines like those which power the mos- 
quito fleet means working to degrees of 
accuracy undreamed of in peacetime. Yet 
today these superb power plants are being 
mass-produced in unbelievable quantities. 
New production “know-hows” did the job. 


McAleer was privileged to contribute 
some of this “know-how” by developing 
a “tailored-to-the-job” greaseless type com- 
position that consistently met every pre- 
scribed Micron finish requirement 
demanded by exacting Naval specifications 
covering certain vital engine parts. 

Meeting this need for finish perfection is 
nothing new to McAleer. It starts with the 
precise compounding of formulas in our 
modern laboratories followed by rigid 
control through all phases of manufacture. 

Because quality-controlled finishing mate- 
rials are the products— not the sidelines of 
McAleer, this Company is qualified by 
years of experience and unusual abilities 
to help solve your most vital war or postwar 
finishing problems. Whether they involve 
metals, plastics or both — let McAleer start 
at the finish! 


M c Aleev 

MANUFACTURING CO. 


& ROCHESTER, MICHIGAN 
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AVAILABLE NOW! 

at Plomb Distributors in limited quantities 



Plomb 
Midget Tool 
Sets 

C/4" Square Drive) 


Three different assortments of 
Plomb’s famous Midget sockets 
and attachments may now be 
obtained through your Plomb 
Jobber if you act promptly. 


Set 4700-A, as illustrated, includes 
nine sockets, sliding bar and spin 
type handle. 4700-B is identical 
plus no-drag ratchet. The 4700-F 
set is composed of nine sockets with 
both hinge and pin handles. 


Remember that your Plomb Distributor’s sup- 
ply of these tools may be limited. See him today 
and make your selection or write us for the name and 
address of the one nearest you. Plomb Tool Company, 
Box 3519, Terminal Annex, Los Angeles 54, California. 


Pyroxylin handle 
spinner 

Thin wall Plomballoy 
sockets 

24 gauge metal box 

6V 3 " x 2%" x I" 


tfPLVMBV 

Duu, JluJ DooL for JU»trio6 


Buy a War Bond Today 
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HELP IMPROVE AIR IRANSPORTATION 
FOR THE MEN AND CARGOES OF WAR 





flight I Army Air Forces Pliolo ) 



Evans Pul! jacks for mooring heavy vehicles 


Evans Sky Seats are providing 
a welcome comfort for Army 
and Navy men who must ride 
long hours, to and from battle 
areas, in cargo planes. 

Evans Sky Litter Supports are 
helping to carry the wounded 
from beachheads and battle- 
fronts to hospitals half way 
’round the world. 

Evans Tie-down Equipment is 
holding globe -circling freight 
safe and secure, and military as 
well as commercial operations 
have proved the strength and 
durability of Evans Sky Floor. 

Convenient, too, is the new 
Evans Tie Ring which provides 
sure anchorage for Evans Sky 
Litter Supports, Sky Seats and 
Skyloader Equipment; when not 
in use, the Evans Tie Ring is 
flush with the floor. 

EVANS DETRO/T ARMY-NAVY 

PLANT WINS \ "E" AWARD 



EVANS 
PRODUCTS 
COM PAN V 



Navy transport plane with Evans Sky 
Litter Supports (Rohr Aircraft Photo) 
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LIFTING DRY SAND IS NO FUN! 


A 100 pound bag of dry sand is heavy enough. But 
soaked with water, it weighs 125 pounds and is that much 
harder to lift. 

Resilient parts of a plane — gaskets, packing, seals, 
hose, accumulator bags, diaphragms— may also take on 
additional weight — by absorbing petroleum products with 
which they are constantly in contact! Not included in the 
original design, this dead weight handicaps plane per- 
formance — reduces speed — lessens pay load. Swelling of 
liners may decrease capacity of hose, accumulator bags, 
or other similar parts. 

Hycar synthetic- rubber licks both of these problems. 
Light in weight to begin with, Hycar’s superb resistance 


to oil absorption keeps it light — provides protection 
against increased weight and decreased capacity offered 
by no other comparable material. 

1 5% to 25% lighter than many other synthetic rubbers 

Abrasion resistance 50% better than natural rubber 

Minimum tendency to cold flow a/ter taking initial deformation 

AH highly important qualities in aircraft applications ! 

You need these properties in resilient materials used in 
the presence of oil and gasoline. Let our Technical Service 
Staff help you solve your individual problems. Hycar 
Chemical Company, Akron 8, Ohio, 



LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Correct pronunciations and meanings oj commonly used synthetic rubber names and terms 
Hycar Glossary. Write jor Jree copy. 


given in the new pocket-size 


291 
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The dependable Delco electric motors that 
drive varied accessories in fighter and bomber 
planes pack a lot of power for their size and 
weight. Highly efficient designs, coupled with 
very accurate machining of parts, have cut 
down motor mass without sacrificing motor 
performance. 

To the men who fly military planes, this re- 


duced weight is translated into terms of in- 
creased armor, armament or range. Delco 
motors for fuel pumps, machine gun mounts, 
air pumps, windshield wipers, defroster fans 
and instruments are making their contribu- 
tion to the effectiveness of American air- 
craft. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 



DELCO MOTORS 

DELCO PRODUCTS DIVISION OF GENERAL MOTORS 
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Responsibility for safety in the 
air, cardinal principle of the air 
forces, rests largely with aircraft 
manufacturers. But, in supplying air- 
craft valves and fittings of accuracy and 
dependability, we share that responsibility 
with you. We look to the day when 
our partnership can be applied to peacetime 
production, to help bring new 
standards of safety to commercial and civilian flying. 


Sharing with You 
the Grave Responsibility 
of Safety in the Air 


DOLE 


AIRCRAFT VALVES & FITTINGS- 

Made in Accordance with Army and Navy Aeronautical Standards 


THE DOLE VALVE COMPANY • Established 1906 • 1901-1941 Carroll Ave., Chicago 12, III. • ios angeles - Detroit • Philadelphia 
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Th e Most Extensi ve Lin e 
oi 

Compression Riveters 



IDEAL FOR DIMPLING 

CP offers the most extensive line of compres- 
sion riveters — double purpose tools which 
are ideal for dimpling as well as riveting. 

They drive tight rivets with a single stroke 
and form a head of proper height. CP Com- 
pression Riveters — Dimplers are available 
with yokes of various shapes, sizes, reaches 
and gaps to meet individual requirements. 




Chicago Pneumatic 


TOOl | COMPANY 

General Offices: 8 East 44th Street, New York 17, N. Y. 


I VACUUM PUMPS 
■ DIESEL ENGINES | 
fcyunoN accehohih! 
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A SPECIALIZED LINE OF 


* FULMER ROD BORER 



Designed for precision boring of all types 
of aircraft connecting or articulating rods. 
Holes bored by this machine are parallel, 
round, straight and have a surface finish 
that requires no hand fitting prior to 
assembly in the engine. 



★ FULMER HONING MACHINE 

Designed for rapid and accurate finishing 
of cylinders to precise limits. Removes 
material faster and more accurately than 
by any other known method of cylinder fin- 
ishing. Adaptable to all types of cylinders. 

* FULMER PISTON RING LAPPER 

TWO MODELS 

AIR OPERATION HYDRAULIC OPERATION 

This machine revolutionizes aircraft engine 
overhauling. It eliminates guesswork in 
fitting piston rings . . . reduces “break-in” 
time from hours to minutes . . . and saves 
tearing down engines because rings don’t 
seal properly. Simple in operation. Easily 
adjusted for any size cylinder within its 
range. Flexible — will handle cylinders of 
all diameters encountered in aircraft en- 
gine servicing. Model 10-H for hydraulic 
operation. Model 10 for air operation. 



THESE FULMER MACHINES are four units in a specialized line of Precision Aircraft 
Service Equipment. Precision built for precision servicing all types of aircraft 
engines. Designed by experts with wide experience in the aircraft industry. Con- 
structed of the finest materials by experienced craftsmen. They possess many 
advantages not obtainable in any other equipment. Their increasingly wide use by 
the Army and Navy, both in this country and abroad, is definite evidence of their 
satisfactory' service under the most trying conditions. 

Write Today for Detailed Information C. ALLEN FULMER CO. 
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■Hex or square... standard or special nuts... 
its all the same to Apex ! 


SIZES — 5/g" to IV2" (Universal Joint Sizes). 

SOCKETS — Hex or double hex — square 
double square O/ 4 " AF and up). 

SHANKS — To fit any type drive (electric, air 
impact). 

STYLE — With or without tension sleeve. 

WORKING ANGLE — 35% (No binding 
breaking at maximum working angle). 

HARDNESS to your own Rockwell specifica ' 
if you like. 


We’re tooled up for speed and 
flexibility. Apex also makes 
Universal Socket Adapters, 
Universal Joints, Phillips Bits 
and Screw Drivers, Production 
Tools for drilling, tapping, 
reaming and stud setting. Write 


Apex 


for Catalog 14. 

THE APEX MACHINE &TOOL COMPANY 
Dayton 2 , Ohio 


Socket ^Nrenc\\es 
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"With Gulf Super-Quench we get 

more uniform hardness 
and improved machinability" 


says this shell plant heat treating Superintendent 


V ARIATIONS IN HARDNESS with conven- 
tional quenching oils resulted in unsatisfac- 
tory tool life in the machine shop,” says the heat 
treating Superintendent of American Manufac- 
turing Company, Fort Worth, Texas. "With Gulf 
Super-Quench we get uniform hardness in every 
shell, which has led to a substantial increase in 
tool life.” 

Another heat treating problem solved with 
Gulf Super-Quench! And additional evidence 
that it pays to equip your plant with this revolu- 
tionary new quenching oil. 


Here’s why Gulf Super-Quench is a superior 
quenching oil: It has intensified dual-action — a 
faster cooling rate through the hardening tem- 
perature range, and the slow speed of conven- 
tional quenching oil below the hardening tem- 
perature range. Call in a Gulf Service Engineer 
today and let him show you how Gulf Super- 
Quench can help improve your quenching prac- 
tice. For your copy of the brochure on Gulf Super- 
Quench, send the coupon below. 






At first glance, the intricate designs of many wire 
forms look like the "doodlings” on an engineer’s 
scratch pad; yet each twist and turn serves a necessary 
function — either that of cushioning, retaining, or join- 
ing. One Muehlhausen wire form may be used to 
cushion the huge reflector of a defensive searchlight; 
another may firmly grip the ceramic insulator in a 
power line circuit breaker. 


Muehlhausen is currently producing a variecy of wire 
forms for use in war products, the unusual require- 
ments of which are being met by this company's ex- 
perienced designers, skillful tool makers, and extensive 
fabrication equipment. 

Muehlhausen spring corporation 

DirhitH »/ Standard Sl„! String Company 
740 Michigan Avenue, Logansport, Indiana 
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It’s "Pre-proven” 
in A-P HYDRAULIC 
AIRCRAFT CONTROLS 

Combat dependability built into every A-P -built 
Hydraulic Aircraft Control is a proven certainty long I 
before these precision controls become part of a plane's 
fighting trim. 

It’s the result of a new standard of multiple-check 
testing developed at A-P ... a ground-test and proof of 
performance so thorough, so rigid, so effective that it's a 
must now in many other plants producing vital aircraft 
parts. This is one of many reasons why A-P Hydraulic 
Aircraft Controls offer the utmost in control accuracy, 
quality, dependability for their important task in battle. 
Reason also for your choice of these precision controls for 
all of your needs. 

Meanwhile, when you have a design or production 
problem in controls, you may profit by calling on the , 
knowledge, experience, precision-production facilities and 
manufacturing s', ill ready to serve you at A-P. 


nuTomnnc products compuny 


2484 North Thirty-Second Stre 
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TO ± .000025" WITHOUT PRE-SELECTION OF PARTS 


Accustomed to thinking of tolerances in "tenths"? 

Then you can readily appreciate the problems overcome in 
mass-producing this gear-driven metering pump, where vital 
dimensions must be held, not just to ten-thousandths of an 
inch, but to "quarter tenths"! 

Consider these "musts": undeviating accuracy of the gear 
teeth... precise thickness and concentricity of the gears them- 
selves. ..uniform gear-chamber clearances... four holes in the 
side plates located, ground and exactly spaced on a perfectly 
straight center line. ..lapping to ±.000025": Add to this, 
strict interchangeability of parts. 

Do you wonder that leading engineers frowned on its prac- 
ticability in mass-production... had discarded the principle 
of the geared pump with an "it can't be done"? 


But W. H. Nichols and Sons is doing it. Engineering its 
production so thac strict interchangeability is possible with- 
out pre-selection of any of its parts, Nichols has produced over 
400,000 of these pumps and is still at it. Called "the most accu- 
rate assembly of commercial parts ever produced” this pump 
is essential equipment today in 95% of our rayon plants. 

You may never need a rayon pump. What you may need is 
the ability that made it. The same Nichols engineering skill, 
mass-precision methods and production facilities that went 
into the successful development of the Rayon Pump can be 
your answer to an equally difficult manufacturing problem. 

Perhaps you have shelved a good idea that "couldn't be done 
right!' Then it's the job to discuss with "Accurate" Nichols. 
W. H. NICHOLS & SONS, WALTHAM 54, MASS. 



Accurate" 
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WITH THE HELP OF RIGHT 
OIL IN THE RIGHT PLACE 
L IN THE RIGHT WAY! - 


Cut Down on 
Get Greater Pr< 


vibration are reduced to an absolute mini- 
mum. Accurate finish and continuous produc- 
tion are assured. 

Be sure you obtain Correct Lubrication on 
all of your precision machines — through your 
Socony-Vacuum representative. You’ll find 
that the right oil in the right place in the right 
way will pay you big dividends in more and 
better work. 


A LITTLE "PLAY" goes a long way on auto- 
matic screw machines like this. Back 
lash and spindle “jumping,” caused by wear 
to gear teeth and spindle bearings, can seri- 
ously affect the finished work. 

The answer is Correct Lubrication — in this 
instance, Gargoyle Vactra Heavy Medium. 

You get strong persistent films with this 
special oil, designed for the job. Wear and 


0H®O15tf 


CALL IN SOCONY-VACUUM 
FOR "CORRECT LUBRICATION! 1 


Lubricants 


TURN PAGE 


VITAL STATISTICS FOR AIRCRAFT 


DESIGNERS, BUILDERS, OPERATORS 



FACTS ABOUT 


! FLYING 


Socony-Vacuum now has 19 great Catalytic Cracking 
units going full blast, producing “Flying Horsepower” for U. S. 
warplanes. 


Postwar, these new Socony-Vacuum developments and 
facilities will produce “Flying Horsepower” for the air giants you’ll 
be planning and building. 


This represents the largest Catalytic Cracking Program 
in the world — 11 years’ research work — one new development 
after another— a $90,000,000 investment in new refining facilities. 

Socony- Vacuum’s latest and greatest refining achieve- 
ment is Thermofor Catalytic Cracking (TCC). TCC produces the 
highest quality base stocks of any process — and more of them 
from given amounts of crude. 

Eight new Socony-Vacuum TCC units are “on stream.” 


SOCONY-VACUUM OIL COMPANY, INC. 

26 Broadway, New York 4, N.Y., and Affiliates: Magnolia Petroleum Co., General Petroleum 


Corp. of Calif. 



Mobilgas — Mobiloil Aero^® 



FACTS ABOUT NEW AVIATION MOBILGREASES 


New Mobilgrease Aero Lo-Hi 
Protects All 1500 Anti-Friction 
Bearings on a Big Bomber! 


T ODAY'S Flying Fortresses and Liber- 
ators contain as many as 1500 anti-fric- 
tion bearings. Their powerful fighter escorts 
have up to 800 such bearings. 

To protect these polished bearings in 
all-weather operation, Socony- Vacuum has 
developed a great new lubricant — Mobil- 
grease Aero Lo-Hi.This new grease provides 
strong lubricating films with minimum 
plastic friction at all times. It remains plas- 


tic at temperatures as low as minus 70° F. 

Another new Socony- Vacuum product 
— Mobilgrease Aero E P Lo-Hi — is spe- 
cially designed to stand up under the high 
unit loads in bomber and fighter gear sets. 
Still others have been developed to protect 
precision parts in airborne radar units and 
delicate bomb sights. 

Ask your Socony-Vacuum representative 
for full details about these new lubricants. 


SOCONY-VACUUM OFFERS A COMPLETE LINE OF: 


Aviation Greases 

Specially designed greases for high 
temperatures, low temperatures, 
and extreme pressure conditions. 


Aviation "Specialty" Oils 

Special oils and fluids for instru- 
ments, low -temperature oils, hy- 
draulic oils, general lubricating oils. 


SOCONY-VACUUM OIL CO., INC. 


AVIATION DIVISION 

26 Broadway 


New York 4, N. Y. 



Socony-Vacuum is backed by 
of Lubrication Experience! 


* 3 31 - 



supply 

SAFE 


BASE FOR 
FLIGHTS 


Modern war is the severest lest ever 
given to oil and gasoline. It is the 
severest test^gpo, of the drums that 
carry the fuel — the drums that are 
the ’'supply base” for every flight. 

Today, drums must travel thousands 
of miles — under all conditions. And 
every mile of the way the fuel inside 
must be guarded — guarded so well 
that not a drop of water or any 
impurity can reach the contents. 


This task — helping to make every 
drum a fortress of safety for fuel, and 
for the planes and men that depend 
on it — is the war-time job of Tri-Surc 
Closures. It is a job that is being done 
well for one important reason: Tri-Sure 
Closures seal a drum hermetically, mak- 
ing leakage or seepage impossible, and 
giving assurance that every drop of gas- 
oline that goes into a plane is as good 
as it was when it was put into a drum. 



AMERICAN FLANGE & MANUFACTURING GO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. y. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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by George W. Walker 

Intlmlrial Designer of Delroil 

1 he car you will own, in what engineers call the post post-war period, will 
take greater advantage of streamlining for beauty and efficiency. Running 
boards will disappear, permitting wider bodies and more seating room. 
There will be foam rubber upholstery, soundproofing, opaque colored 
plastic panels and plexiglass windshields and tops that will provide greater 
visibility and safety, The small car sketched here is designed with the 
engine in the rear and enclosed running gear, permitting an extremely 
short turning radius. The car your War Bonds will buy will be fully air- 
.-onditioned, making window ventilation unnecessary and eliminating the 
present-day annoyance of draughts, rain and dust." 


fe: The Weatherhead Company, one of ihe oldest and niosr important m 
;rs of parts for the automotive industry, is prepared for the day when 
nt* "SH* “Kain be contributing to the country's peacetime automotive 


Weatherhead 


AVIATION, September, 1944 





Specify Your Own Deflection Curves 
for Rubber Mountings and Bearings 
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DOING THE "UNUSUAL 
IS NOT DIFFICULT for 

WHITAKER j 


rve-, as .angioie prooi ate, or lor rue tuture, u wiu pay you to 
that "doing the unus- get in touch with us. You will fincj that 


of the Statement that "doing the unus- get in touch 
ual is not difficult for Whitaker." Many we have the 


•BONDING JUMPERS 
•CABLE ASSEMBLIES 


cable products WJH 'TAKER CABLE CORPORATION 



SMALL metal TUBING 
is Our Only Business 
and We Know It. . . 


(MAXIMUM 0. D. %" I N MANY METALS) 



Types are Seamless, Weldrawn and Brawn, meeting aircraft specifications. Tub* Company, Norristown, Pa. 
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WHEN YOU TEST GENERATORS & VOLTAGE REGU- 
LATORS YOUR METER READINGS MUST BE RIGHT 

Since the inception of Weidenhoff Generator Test Benches one 
of the outstanding features is the incorporation of meters which 
hold their accuracy over exceedingly long periods of the most 
drastic service. After all, a test bench is no better than its meters. 
Weidenhoff Voltmeters and Ammeters are of the highest quality, 
precisely engineered and ruggedly built for service station use. 

The Voltmeter, for example, is the D'Arsonval heavy-duty jewel- 
bearing type with a knife edge pointer It's easy to read because 
of the clear large diameter scale which is calibrated 0-10 volts in 
1/10 volt graduations, 0-20 volts in 1/5 volt graduations and 
0-50 volts in 1/2 volt graduations. 


> within 2 percent of full scale. 

n takes 


The ammeter is a fit companion piece to the voltmeter— just 
as accurate, just as precisely engineered. 

The two give you sustained meter accuracy, not only protecting 
your work but insuring customer satisfaction 


JOSEPH WEIDENHOFF, INC. 


CHICAGO 24, ILL. 


SUSTAINED 

FEATUR 


Met&i A&MAacy ! 

ES WEIDENHOFF TEST BENCHES 
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KENYON 

INSTRUMENT CO INC 
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Depth of black in the photocopy negative is indispensable for 
sharp detail when reproducing all kinds of engineering work. Without 
it, fine lines burn out and many lines appear fuzzy and uneven. 
Hunter papers have a maximum of silver, to give you plenty of depth 
of black. Close parallel rulings don’t fill in, hair lines show, up clean 
and firm, and intersections reproduce without diffusion. 

And Hunter papers have this outstanding 
quality, too . . . they’re UNIFORM, both in 
time of exposure and time of development. 

t* t! Call the Hunter Electro- 

Copyist distributor (his name is in the classified 
’phone book) , or send us one of your originals. 
Humor Electro - copyist We’ll return it with a sample of the kind of 
has pionosorod Engineer- reproduction work you should be getting — 
coprin^SiT.'iM. ^prices and can get dependably— if you specify Hunter 
from.. Hecco-Dvzed Papers. 

$S7 S0 to *3000 
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Fuel Tanks in 

Curtiss-Wright 9 s i6 Commando" 

Sealed With PRESSTITE 
Extruded Sealing Tape 



The riveted wing tanks of the Curtiss -Wright giant 
C-46 "Commando” transport are sealed with Presstite 
Extruded Fuel Tank and Seam Sealing Tape, Type 
SMS-50Z, in all riveted seams — meeting Curtiss Process 
Specification S-367A. Presstite Brush-On Sealer, Type 
SM-52C, is brushed on over rivets and joints inside of 
the tanks. In addition, all riveted fuselage seams in the 
C-46 are made rain-tight with Presstite Extruded Seam 
Sealing Tape. 

This example of the use of Presstite Sealing Com- 
pounds by the aviation industry is only one of the many 
instances where Presstite Sealants have been developed 
to solve specific problems. 

Your sealing requirements may not be as complex as 
those in the aircraft field where extremes of temperature, 
variations in pressure, and constant flexing of joints 
must be overcome. 

But whatever your sealing needs now and in your 
postwar planning, bring your problems to Sealing Spe- 
cialists. We’ll gladly work with you and your engineers 
— write today. 


PRESSTITE ENGINEERING €©, :mio ( 
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WE'D LIKE TO HELP YOU 
BRING UP YOUR BABY! 


/ Got o postwar baby or the drafting boards? Want to add to 
its sales appeal? Want to turn it out faster and at lower 
cost? General Electric Lamp Engineers may be able to help 
you do both. Why not call them without delay? 


“ro maki g-i lamps STAY BRIGHTER 
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•ies of statements by aviation's leaders on THE SHAPE OF FLYING TO COME. 


"Subsidies can clip aviation’s wings" 

says W. A. Patterson, President of United Air Lines, Inc. 


“TYEFORE THE FOURTH year of peace, we ill 
D United Air Lines expect to see domestic air 
transportation increase fivefold over its best pre- 
war year, and international air routes making 
neighbors of all the cities of the earth. 

“But aviation can realize its great expectations 
for peace and prosperity only if the nation's air 
lines, which are now out of the subsidy class, can 
retain their economic independence. 

“ For wasteful subsidies will not help to insure 
aviation’s further progress. There is no feeling of 


security while living under subsidy, because ideas 
about the amount of subsidy vary with each admin- 
istration and vary with the personality of the peo- 
ple involved. In the long run, all that subsidies can 
do is clip aviation’s wings. 

“I believe most men in aviationwould agree that 
we wish to see our business progress ‘on its own’, re- 
ceiving revenue on the basis of services performed. 

“And in order to make sure of this, we must 
consider how best we can serve this country rather 
than our own selfish interests.” 


T hebe ahe many different opinions about how the prob- 
lems of America’s future-in-the-air should he solved. 
But there is complete agreement that there can be no new 
age of the air until aviation’s plans are sold! 

The natural audience for aviation’s plans is the “test- 
pilot market”— people who (in business or in private living) 
are habitually first to accept any change for the better. 


This is the market aviation thinks oj when it thinks oj the 
more than a million TmE-reading families— whose incomes 
are twice that of the average family— who are themselves 
America's best prospects for plane and air travel— whose influ- 
ence and positions in business make them the natural, national 
vanguard for any programs aviation may set up. ■* 




EXPERIMENTAL 

LABORATORY 


DoALL 


All kinds of produc- 
tion culling, straight 


TOOL & DIE 
DEPARTMENT 

Special tools, dies, 
jigs, expertly cut 
and finished. 


FINISHING 

DEPARTMENT 

Equipped with File or 
Polishing Bands, 
DoAlLs do precision 


FOUNDRY 


^SHEET METAL 
DEPARTMENT 

20 to 100 shapes 
cut at one time from 
stacked sheets. 


MOBILE UNIT 


Mounted on a truck, 
for emergency or re- 
pair work anywhere 
in shop or yard. 


DoALL 


AROUND THE PLANTuM Llo A LL 


CONTOUR MACHINING — Today's fastest, most economical 
method for shape cutting. DoALLs in every department provide 
a hundred short cuts to increased production. 
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1ES" OIL MIST TO END FIRE 
HAZARD . . . SALVAGE COOLANT 


Oil mist caused by high-speed machine tools has 
created a dangerous hazard in many plants. The oil 
mist collects on lighting fixtures, bus duct, wiring 
and floors, creating a serious fire and personnel 
safety hazard. 

Precipitron* — 


Cleaner 
right at 


. The c 


n be surpris 
ideally, Pre< 


particles from the air t 
Precipitron is availal 
tool installations. Operating c 
nance simple. Westinghouse engin 
to show you how Precipitron will en 
in your plant. For more informatio 
assistance write Westinghouse Ele< 
Dept. 7-N, East Pittsburgh, Pa. 


Westinghouse Precipitron 1 'JU t$JL>oXrvTMz Gin GfoaMW 
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IN HUCK BLIND RIV 

The Pin Is Secured to the 


COMPARATIVE TESTS 


RESULTS OF 


BeCAUSE of a positive mechanical 
lock between the pin and sleeve, there 
is never a possibility of the pin of a 
Huck Blind Rivet working out under 
any conditions of fatigue loading or 
vibration. Once driven, a Huck rivet 
becomes the equivalent of a one-piece 
solid rivet, with greater ultimate shear 
strength than conventional A17ST 
(Type AD) or 17ST (Type D) "icebox" 
solid rivets in joints normally critical 
in shear as well as in thinner sheets 
critical in bearing. 

With no lock other than friction, a two- 
piece blind rivet will, in thin sheets, 
become critical in tension and fail at 
loads very substantially lower than 
the allowable bearing loads of the 
sheets even though such bearing loads 
are less than the allowable rivet 
shear load. 


Shown at the right are the results of 
tests which illustrate the great in- 
crease in allowable shear loads in 
thinner sheets resulting from the in- 
creased rivet tensile strength brought 
about by the Huck positive mechan- 
ical lock. Figures shown are the aver- 
age of five tests. 




MANUFACTURING COMPANY 

2474 BELLEVUE AVENUE • DETROIT 7, MICHIGAN 



PERTINENT DATA HEAD - 

Rivet diameter 5/32" Sheet material. . . .24ST Alclad 

Hole size .... No. 21 drill (.1 59) Edge distance 2 x rivet diameter 
Single Shear, Single Rivet Specimens 
ALLOWABLE DESIGN LOAD BASIS Svets pbotruoiVs'head 
CONVENTIONAL SOLID A17ST RIVET 
Shear— 30,000 p.s.i.— based on hole area. 

Bearing value in 24ST Alclad sheets— 100,000 p.s.i. 

CONVENTIONAL SOLID 17ST RIVET 

Shear— 34,000 p.s.i.— based on hole area. 

Bearing value in 24ST Alclad sheets-1 1 3,000 p.s.i. 
Allowable design loads for solid rivets are based on rivet 
shear or bearing values, whichever are the lower. 


.063 

.051 

.041 


*Type ot Failure: R-RJv 


Loed-Ue. Fellun 


10.3 

16.4 
45.9 
52.8 
63.3 
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Of course you know how Lumarilh 
molded plastics stand out for toughness, 
impact strength. You've worked with 
them, seen their innate ability to lake 
a beating— and like ill 


thousand feet to the hard, hard ground 
(maybe a rock). It lands with terrific 
impact. The streamer makes sure it 
lands on the Lumarilh. 

For this eye-opening performance, a 


LL . . . TAKE ANOTHER LOOK! 

lure-resistance, clear-through color — 
and a dozen other "musts"? Why not 
consult with our technical service — 
now? Celanese Celluloid Corporation, 
The First Name in Plastics, a division of 
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EXPERTS 


NIGHT FIGHTER . . . 


TOTONDERFUL organisation by brains behind the scene, initiative, skill 
'' and courage of gallant men and — this must not be overlooked — superla- 
tive performance by aircraft, all combine to establish the R.A.F. supremacy 
in the air night and day. There must be no “margin for error ” in the 
performance of high powered aero-engines ! They must give immediate 
response to the pilot’s demands, even under the terrific buffeting of battle 
conditions. 

Even in the fiercest dog fight power and speed must be maintained. When 
engines arc “ fed ” with air, oil and fuel oil free from impurities, they give 
of their best. That is why on night fighters, battle ’planes, indeed, all types 
of fighters, spotters, bombers, you will find Vokes Filters in operation. The 
99.9 per cent, filtration efficiency claimed for Vokes Filters is not a mere 
laboratory test bench figure. Vokes Filters, we are proud to say, have proved 
their value to the fighting forces under the most 
gruelling battle conditions in the air and on land 
and sea. o . o 
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Surface Analyzer Tape Proves you Get a 
Better Finish with Chicago Wheels 

These results were obtained at a rate of 100 pieces per hour in an aircraft 
parts plant. Material X-13-15, Rockwell 60 to 57, grinds out .006 to .007 stock. 
Chicago Wheel used, VixVixVi", Grain 180, Grade L Arcite FV Bond. Spindle 
Speed 40,000 r.p.m.. Lapping and super finishing eliminated on this job. 


Can you match that finish? Sounds Phenomenal, but you can do it with 
Chicago Wheels. And, the secret of their superiority lies in the new FV 
Bond, developed exclusively for Chicago Wheels, after 50 years' experience 
making wheels for the most accurate and precise applications. 



Here's What FV Bond Will Do for You 

• Reduce your wheel costs 

• Produce a better finish without sacri- 
fice of production time — a finish so 
smooth that you can measure it in 
micro inches. 


TRIAL WHEEL FREE 


m\sfed 

CHICAGO WHEEL & MFG. CO. 

America's Headquarters lor Mounted 


Wheels and Small Grinding Wheels 
1101 W. Monroe St., Dept. Av. Chicago. 11!. 
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Superior Steel 


The Name and the Products are 

Supwte 


Hot and Cold Rolled 
Carbon and Alloy 
Grades 


Stainless Grades: 

High Tensile, 
Heat Resisting, or 
Drawing Quality 
as required 
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THEIR OWNERS ARE THE ENVY OF THE SHOP! 


G OOD socket wrenches are the No. 1 tools in any kit! And the boys 
who own Blackhawk Wrenches ate the envy of the shop — righdy 
proud of their exclusive "Lock-On” equipped Blackhawk assortments. "My 
Blackhawks work with me,” says one mechanic. "They're my best pals,” says 
another. "My Blackhawks make those stubborn nuts spin like a pinwheel,” 
crows a third, "it's as though I were working with superman fingets.” 

Yes, mechanics everywhere admire — appreciate — respect — and crow 
about their Blackhawks. But what the Hell — if you own Blackhawk Wrenches 
you know all this and more. You know they're tops. 

If you don't own Blackhawk Wrenches — well, try them — and you'll 
be trying to borrow Blackhawks from your shopmates until you get a set all 
your own. And that's a bet! How about it? 

A Product of BLACKHAWK MFG. CO., Dept. W2194, Milwaukee 1, Wis. 



1 BLACKHAWK (SJr/ ) J » 

V GIVES YOU LOCK-ON / 

BLACKHAWK MFG. COMPANY 
Dope. W2194, Milwaukee 1, Wisconsin 
Please rush Blackhawk's Wartime Catalogs and 
the booklet "Meet the Mechlins." 

BLACKHAWK 

r . 
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SNAP-ON TOOLS CORPORATION ■ 8020-1 28th Avenue • Kenosha, Wisconsin 
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Hew to keep your product from laying an egg 


WHETHER YOU'RE HATCHING a new 

product or improving an old one. 
Continental's Plastics Division can 
help you get that product off to a 
flying start. 

Our designers, engineers and re- 
search men have had long experi- 
ence in the development of plastic 
products.* They have worked 
closely with the leading manufac- 
turers of raw materials — have im- 
mediate aeeess to all the latest de- 
velopments. And with equipment 
to produce by any one of the mod- 


ern fabricating techniques — com- 
pression, injection, extrusion, lami- 
nation or sheet forming — you Can 
be sure your product will be handled 
in the most efficient and economical 

So, whatever your product prob- 
lem may be — one of beauty, dura- 
bility, lightness, toughness or any- 
thing else — come to Continental. 
You'll find an alert, progressive 
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of TINY ELECTRICAL CONNECTIONS 

Burndy HYDENT Connectors(lndentType) 
add SECURITY to aircraft circuits 


Not one among the thousands of tiny electrical connec- 
tions on our fighting craft must fail. 

Each connection must be uniformly strong, to with- 
stand incessant vibration. In connecting or terminating 
wires, uniform high strength can be obtained only with 
the mechanical indent method. 

Each must provide maximum electrical conductivity for 
full operating efficiency. Uniformly high conductivity can 
best be obtained with a one-piece connector such as the 
'Burndy HYDENT . ■ . which has no extra surfaces to cause 
increased resistance. 

For full circuit efficiency and security, be sure each 
connection is a HYDENT, installed with the proper 
Burndy identing tool. For complete details on HYDENT 
connectors and installation methods, write to . . . Burndy 
Engineering Co., 107 Bruckner Boulevard, New York 
54, N. Y. 

IN CANADA: Conodion Liu Material), Ltd., Toronto 13 




urndy 
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ttta4ea- CHER RY RIVETING 

sen? sen? a&umy, 00 



for practical purposes, forms a tight, solid rivet that 
stays firm even under excessive strain and vibration. 

No special locking device is required. 

Cherry rivets have, for blind rivets, wide tolerance 
in hole size and grip length. The patented "pull head' 
on the Cherry Rivet stem gives a positive grip for 
the tool, makes it fast and easy to insert, keeps the 
rivet parts correctly assembled at all times. 


UFACTURE AND APPUCAHON ARE COVERED BY U.S. PATENTS ISSUED AND PENDING 
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Again Simmonds pioneers . . . this time in the de- 
velopment of a successful hydraulic fuse for the 
positive protection of 


What the manufacturers and 
users of hydraulic systems have 
long been looking for — a safety 
shut-off device to protect the sys- 
tem from complete failure in the 
event of a ruptured line — is now 
available in the Simmonds Hy- 
draulic Fuse for aircraft hydraulic 
systems and for various industrial 
applications. 

The function of the Simmonds 
Hydraulic Fuse can be likened to 
that -of the electric fuse. Neither 
fuse affects normal operation of 
the system. But when the flow in 
either circuit becomes excessive, 
the fuses act to shut off the lines 
they protect. 

Quickly installed, the Simmonds 
Fuse is light in weight (approxi- 


vulnerable hydraulic lines. 

mately 3 oz.). It operates success- 
fully regardless of variations in ei- 
ther oil viscosity, pressure, or rate 
of flow. Also, it is not affected by 
back pressure, surges, or large a- 
mounts of air left in the system by 
incomplete bleeding. Of the quan- 
tity measuring type, it is intended 
for two-way flow lines. Successful 
installations of the Simmonds Fuse 
as a delayed action restrictor valve 
have also been made, greatly sim- 
plifying hydraulic cylinder design. 

All parts manufactured in ac- 
cordance with AN specifications, 
the Simmonds Fuse is being speci- 
fied for many of America’s leading 
aircraft. For further details on 
its construction, installation, and 
sizes, write today for free folder. 


SIMMONDS EOUIPMENT 
FLIES WITH EVERY TYPE 
OF ALLIED AIRCRAFT 


Push-Pull Control. 
Hydraulic Accumulator. 
Hydraulic Fu.a* 
Chronomotric Radiosonde. 


Spark Plug, 

Self-Aligning Rod-End Bearing. 



New York 20, New York 


Customer Service Offices: Dayton . Washington . Hollywood . Montreal Manufacturing Plants: New York . Vermont ■ California 
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Big-Pay Now and After the War for Men Who Know Aviation Mechanics! 
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The General Electric d-c power system shown 
here not only generates electricity — it also regu- 
lates the voltage and distributes the current 
to every part of the plane. From powerful, 
though small, generators to relays, ' contactors, 
and switches, this aircraft power system is 
designed and engineered as an integrated whole 
to G-E standards. It is one of several types of 
G-E control and operating systems — power 
supply, speed control, automatic pilot, ignition 
built for use on United Nations' aircraft. 

As ships increase in complexity, the need for 
automatic operation becomes more pressing 
to free air-crew members for more important 
duties. The resources of General Electric are 
devoted to the manufacture of such automatic 


systems. Systems that automatically position 
cowl flaps and intercooler shutters, synchronize 
the operation of two or more parts of the ship, 
control armament — take over flight operations 
formerly performed by the ship’s crew. 

The flexibility, reliability, and light weight of 
these G-E systems are reasons why many de- 
signers now make it General Electric when they 
make it automatic. Then, too, aircraft manu- 
facturers will find that man-hours can be saved 
by ordering complete electric systems, engineered 
by one experienced manufacturer. For technical 
information regarding G-E aircraft systems, and 
consultation on contemplated projects involving 
such systems, write to the nearest G-E office. 
General Electric Company, Schenectady 5, N. Y. 


Typical G-E components of the D-C POWER SYSTEM 


PRECISION PRODUQS 
AND 

ENGINEERED SYSTEMS 
FOR AIRCRAFT 


GENERAL m ELECTRIC 
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THE TRUCK 
BEHIND THE PLOW 

THAT COUNTS! 


WALTER 

SHUN HBHRRS 



THERE ARE MODELS TO MEET 
EVERY SNOW CONDITION, 

1 p d b Ih 250 H P W II S n hi * Thl 

bllii.nl. ” P * ,unw °'” ° p,n * ,0 "9h™* 'he “»•*' 



The first requirement for efficient airport snow removal is a 
specialized truck having great Power, Traction and Speed. 
Without these, the best designed plow equipment is mere 
"window-dressing") 

Walter Snow Fighters have all three — Power, Traction and 
Speed — in an advanced degree. They're designed specifi- 
cally for the tough job of snow removal. The exclusive-Walter 
Four-Point Positive Drive eliminates slipping, stalling and 
wheel-spinning ... by proportioning power to FOUR driving 
wheels according to their traction at any instant. 

Suspended Double Reduction Drive (with the first reduction 
gears suspended from the frame instead of in conventional 
axle housings) results in higher ground clearance, less un- 
sprung weight, larger gear capacity, better protection for 
parts. Tractor type transmission provides six speeds forward, 
two reverse, fast high gear and powerful low gear with single 
lever control. Write today for full information. 


WALTER MOTOR TRUCK COMPANY • 1001-19 IRVING AVE., RIDGEWOOD 27, QUEENS, L. I., N. Y. 
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MODERN 

AS 

TOMORROW 


ISO: 


• In this engine, modem as tomorrow, 
a product of finest engineering and 
manufacture, there are sound reasons 
why sleeve bearings predominate. 

Bunting Cast Bronze Bearings play an important 
part in this engine, as in many other machines of war. 
In the coming machines of peace. Bunting will play 
an equally important role. 

Bunting Bronze Bearings, standard or special, and 
Factory Finished Tubular and Solid Bronze Bars 
promptly available. The Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Warehouses in Principal Cities. 
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The Sunnen Precision Honing Machine 
-with New Coolant Pump and Base- 




Qalxd. 


’t 


With the addition of a new base that contains a pump 
for supplying honing fluid, the Sunnen Precision Honing 
Machine is setting new standards of accuracy. Honing is 
faster, too. The honing fluid carries away all cuttings, keeps 
the abrasive stone sharp, and cools the part being honed. 



With the Sunnen Precision Honing Machine, accuracy is 
guaranteed to be within .0001" — and has been held to 
.000025". A super-smooth finish can be produced. On cer- 
tain types of metal, a finish of 2 to 3 micro inches can 
be obtained. 




• Hones and finishes cylinders 
from. 185" to 2.625" in diameter 

• Can be used in either ferrous or 
non-ferrous metals — plastics — 
ceramics, etc. 

• Does not require skilled labor 

• No jigs or fixtures needed 

• Economical to operate 

• Can be set up to operate in one 
minute 

Write for a free bulletin giv- 
ing details about this low-cost 
honing machine — or ask a 
Sunnen engineer to show you 
how it can be used on your jobs. 







SUNNEN PRODUCTS COMPANY, 7942 Manchester Avenue, St. Louis 17, Missouri 


Canadian Factory: Chatham, Ontario 
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A plain plug or ring gage, worthy of the name, must have a hard, durable surface, 
mirror finish and a uniformly smooth face that can withstand the microscopic scrutiny 
of the surface analyzer. 

Achieving this perfection is not easy. Grinding the plug or ring down to the right 
amount of lap stock requires that intangible quality known in shop parlance as “feel". 

Lapping the minute grind ridges down to an even, durable surface and, at the same 
time, holding the dimension within tolerance, is another example of “feel". 

Highly skilled craftsmanship plus a constantly controlled precision inspection— that 
is the Vinco formula for producing a perfect cylindrical gage. 

Don’t let the simplicity of cylindrical design swerve better judgment. A perfect 
cylindrical gage is a sound investment. To insure that investment, buy Vinco. 

VINCO CORPORATION, 8865 SCHAEFER H’WY, DETROIT 27, MICH. SALES OFFICES: NEW YORK, CHICAGO, CLEVELAND 
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All this blade will ever cut is 
air but it is nevertheless manu- 
factured with painstaking care. In 
the course of fabricating propellor 
blades from high strength steels, 
the A. O. Smith Corporation of 
Milwaukee repeatedly employs 
Magnaflux* inspection to detect 
the smallest flaw. The labor hours 
mount up in each blade, and 
nobody wants to work on one a 
second after it shows up defective 
— so the work is constantly 
checked by re-inspection. 


This is the road to perfection. 
The part of Magnaflux in the 
vast technical improvement of 
the last decade has been to make 
possible speedy reliable non-de- 
structive inspection for cracks and 
other defects inherent in steel or 
developed during processing or 
service — so speedy that it costs 
nothing in lost production time 
—and gains the user a repu- 
tation for flawless products. 
Shouldn't your plant be using 
Magnaflux ? 


MAGNAFLUX CORPORATION 


5904 Northwest Highway, Chicago 31, Illinois 
NEW YORK • DETROIT •• DALLAS • LOS ANGELES 3 • CLEVELAND • BIRMINGHAM 


*Magnaflux—the Trade 
Mark o t the Magnaflux 
Corporation applied to 
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HOW WE MAKE HEAT 


This H. & A. unit literally makes heat run around curves, 
bends, circles. On military vehicles it prevents freezing of 
fuel lines — especially at the most troublesome spots . . . 
It is extremely flexible; can be snapped quickly into place; 
can fit any diameter, any length; can maintain exactly any 
desired temperature — and therefore can serve scores of 
peacetime uses where viscous fluids, chemicals, oils require 
accurate heating. 

Other H. & A. units are made in many shapes, sizes, con- 
tours — one of which may be 
just what your needs require. 

Hundreds of thousands in use. 
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VARIABLE 
DIFFERENTIAL IN 


PISTON TYPE 

★ Any desired system pressure up to 3000 PUMPS 

p. s. i. can be maintained with the LEUBRO 
Variable Volume Pump. The differential pres- * -M. at 3500 

sure can be varied from 50 p. s. i. minimum ^ 

to any desired "cut in". Both maximum ("cut- 
out") and minimum ("cut-in") adjustments can VARIABLE VOLUME 
be made while the Pump is in operation. Compact bVt" long 

A typical operating curve of the "cut-in" 
and "cut-out" cycle is shown below. A close Lightweight 9 lbs. 
study of this curve will show how the use of 
LEUBRO Pumps makes the unloading circuit 
superfluous. All of the features of Variable 
Volume and the unloading circuit are coupled 
in one, and built into the Pump, which elimi- 
nates any pounding in the system. 

Minimum heat rise — self-lubricated — un- 
affected by torsional vibration — quiet at all 
pressures. 


long, 8 pounds 



AVIATION, September, 1944 




REASONS* WHY 

Your best bet for AC Welding is a "$f * 



Air Reduction 


Every feature of design and construction, both inside 
and outside the sturdy case of the Wilson “Bumble- 
bee”, has been planned to give the utmost in efficient, 
dependable and economical service: 

Precise, Stepless Adjustment of Welding Current to any 
value within NEMA range, provided by easy-turning 
crank. 

Efficient Ventilation by motor-driven fan assures 
safe, dependable operation, even when welding with 
maximum current. 

Reduced Power Factor Charges and relief for over- 
loaded power lines is provided by built-in capacitors. 

Coils Protected Against Fire and Vermin by mica and 
glass fabric insulation. 

Interchangeable Primary T erminals permi t easy , rap- 
id change from low to high line voltage or vice versa. 

Output or Secondary Terminals Readily Accessible by 
removing 4 screws which hold small insulating panel. 

High Visibility of Current Indicator is assured by 
large, easily read calibrated scale located outside case. 
These features are incorporated in every “Bumble- 
bee" welder— either regular or all-weather model. 
“Bumblebee”welders are also performing a valuable 
service as a power source for automatic welding heads. 
In addition, the “Bumblebee" offers all the advan- 
tages of AC welding: 

—Low Maintenance because of absence of mov- 
ing parts 

—Low Power Costs because of high electrical 
efficiency 

—Faster Welding due to absence of arc blow 
and use of larger electrodes 

—Improved Quality of Welds 
—at no greater first cost than other types of welding 
equipment. 

Other AC welders in 100, 200,750,1000 ampere sizes. 
Mail the coupon today for new catalog— or write to 
your nearest Airco office. 
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The oscillographic equipment shown above is used to test the 
armature windings of Emerson-Electric aircraft motors. Only 
when a horizontal line image on the oscillograph screen indicates 
perfect coils, is the armature passed. 

Armatures with any of these electrical defects, shorts, opens, 
reversed connections, overwound or underwound coils, are unerr- 
ingly detected. 

Continuous, rigorous inspection from raw materials to final assem- 
bly is maintaining Emerson-Electric's reputation for quality produc- 
tion-full particulars are given in a new illustrated booklet— 
“Emerson-Electric Aircraft Motors”. 


THE EMERSON ELECTRIC MFG. CO., ST. LOUIS 3, MO. 

Branches: New York • Chicago • Detroit • Los Angeles • DavenporC 


EM ERSOH ELECT R I C 
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HOME COOLER FANS 


KITCHEN VENTILATORS 
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HYDRAULIC PRESSURE ACCUMULATOR 



This Hydraulic Pressure Accumulator, built 
and tested to exacting specifications by Inter- 
state, is the heart of the hydraulic system of 
the Douglas planes pictured here. It gives the 
pilot complete control over all hydraulic 
mechanisms such as landing gear, wing and 
cowl flaps, etc. 

The Accumulator is a finely machined, 9" 
spherical pressure tank— made up of two hem- 
ispherical dural forgings bolted together and 
having a pulsating synthetic rubber dia- 
phragm separating fluid and air content. 
Initial air pressure up to 1000 P.S. I. Hydrau- 
lic pressure up to 3000 P.S.I. Capacity, 240 
cubic inches of fluid. 

In successful use today in thousands of instal- 
lations! For detailed information, address 


Sales Department — 

M 


r, 1944 • 





Sperry Gyrosyn Compass 


T HE Sperry GYROSYN Compass is a directional 
gyro synchronized with the earth’s magnetic 
field. 

It combines the functions of both a Directional 
Gyro and a Magnetic Compass . . . deadbeat indi- 
cation, accurate magnetic headings . . . without 
northerly turning error or resetting. 

The gyrosyn Compass is an electrically driven 
directional gyro precisely controlled by a Flux 
Valve to indicate magnetic heading directly or 
through Repeaters. 

The Flux Valve is a device for detecting the 
direction of the earth’s magnetic field. Its design 
provides light weight, hermetic sealing, and small 
size for rigid mounting in the wing tip. It has no 
rotating parts. 

The GYROSYN Compass weighs only 10 pounds 
including one Repeater. Provision is made for 
additional repeaters and for furnishing azimuth 
stabilization required by any other equipment. 


Sperry Gyroscope Company 

GREAT NECK, NEW YORK . DIVISION OF THE SPERRY CORPORATION 
GYROSCOPICS • ELECTRONICS • AUTOMATIC COMPUTATION . SERVO-MECHANISMS 


The Directional Gyro 

with Magnetic “Sense” 

See diagram on shadow of airplane above. 




GYROSYN COMPASS REPEATER- lor rti 


ccuratr! Reliable! Light Weight! Low 



MOFFETT 


The WOMBS 


"Hurricane Valley," they call it — this gigantic structure 
where technicians of the Ames Aeronautical Laboratory 
(of the National Advisory Committee for Aeronautics), 
test full-size warplanes in a 200 mile-an-hour gale. 

Experienced wind tunnel engineers and craftsmen of 
Pittsburgh-Des Moines Steel Company know it as the 
largest and one of the most intricate of the twenty-one 
wind tunnels erected by P-DM in the past six years. 

Covering eight acres of ground, with a length of 868 
feet, 399 feet wide, and 180 feet high, this project 
typifies the mastery in steel fabrication and construction 
exemplified by the Pittsburgh-Des Moines organization 
in many different fields — worth re- 
membering on your own next difficult 


PITTSBURGH-DES MOINES STEEL CO. 

NEVILLE ISLAND, PITTSBURGH, PA. 
TUTTLE STREET, DES MOINES, IOWA 



LjS sir ::: I 

| — 


Ty *li* 





Offices at NEW YORK CHICAGO DALLAS 


SAN FRANCISCO SEATTLE 
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off 

Strictly on the Level ! 


Our Army Tanks are built for the high seas of dry land . . . up, 
over and down . . . up, over and down. The equipment that 
goes into those tanks must be able to operate perfectly no matter 
how rough the going. 

Hnmelile gasoline-engine-driven Generators are used in M3 and 
M4 tanks for supplying electricity for radio, for gun turret opera- 
tion and for battery charging. And no matter whether the tank 
is sticking its nose up in the air or taking a dive into a hole . . . 
regardless of the angle . . . the Homelite runs without trouble. 
You see, a Homelite uses no crankcase oil . . . no oil sump that 
must be kept level and free from sludge. The oil is mixed right 
in with the gasoline in the Homelite’s fuel tank . . . assuring a 
penetrating, complete and thorough job of lubrication with fresh 
clean oil at any angle. 


HOMELITE CORPORATION 

PORT CHISTIR, NIW YORK 
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a Brain 

for Tomorrow’s Plane 


^ES, tomorrow's private planes can have . . . 

I automatically . . . the high propulsive effi- 
ciency which today's high-powered, multi- 
engined military aircraft get from adjustable 
pitch propellers. 

The unique Aeromatic Propeller is completely 
self-contained and fully automatic . . . operates 
without instruments or controls . . . varies its 
own pitch in response to natural forces . . . 
utilizes full engine power at rated speed under 
all flight conditions. 

That means short take-off runs ... a high rate 
of climb . . . cruising at most favorable altitude 
. . . safer landings ... all with minimum fuel 
consumption and engine wear. In short, Aero- 
matic means more pleasure and satisfaction in 
owning and flying a plane. 

Now seven years old . . . conceived, built, ap- 
proved by CAA and test-flown for 5,000 hours 
before Pearl Harbor . . . the Aeromatic pro- 
peller is today being used on military aircraft of 
100to450 HP. To manufacturers who are de- 
veloping the private planes of tomorrow, 
complete technical information and engineer- 
ing cooperation are available now. 


^4eJi»;,0rmatic 


KOPPERS COMPANY, 
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the worthington "GRASS BLITZER" 

made for airfields of ANY size I 


No matter what the size of your airfield, there’s a WORTHINGTON "Grass Blitzer” made to keep 
your turf cut for proper take-off and landing conditions. The size of the "Grass Blitzer” you select 
depends upon the acreage of your airfield and the grass cutting capacity you desire. Here is a table 
of available "Grass Blitzer" sizes and cutting capacities: 

3-gang mower 7-ft. swafh 120 acres per 8 hr. day (approx.) 

5-gang mower 11-ft. swath 190 acres per 8 hr. day (approx.) 

7-gang mower 16-ft. swath 280 acres per 8 hr. day (approx.) 

9-gang mower 21-ft. swath 368 acres per 8 hr. day (approx.) 

SPEED: Up to 20 MPH when hauled with Worthington Airfield "Grass Blitzer" 

Tractor. (Your own tractor may be readily attached and satisfactorily operated.) 

The Air Forces of the United Nations purchase the "Grass Blitzer” exclusively to keep airfields all 
over the world in "fighting trim”. . . because its cutting capacity is three times greater than any other 
mowing machine available. No wonder it’s called the "one-man gang.” 

Thirty years’ experience in manufacturing turf mowing and maintenance equipment has prepared 
our organization for today’s job of supplying the armed forces. We’re proud to be doing our part 
as "ground crew” . . . and look forward to serving your peacetime needs. 

Upon receipt of contract with preference rating for Worthington Airfield " Grass Blitzer ” Gang Mowers, the 
Worthington Mower Company will gladly file ■ an appeal with the War Production Board for permission to 
produce for other than military airfields. 



The Army - Na 
armed forces t 
whole - hearted 


vy “E” pennant (with star) that flies over our plant is 
to our employees, to our suppliers, and to our custome 
cooperation our full -out wartime production would not 


a tribute from the 
irs — without whose 
be possible. 


WORTHINGTON MOWER COMPANY 

STROUDSBURG • PENNSYLVANIA 

WORTHINGTON DISTRIBUTORS ARE LOCATED IN ALL PRINCIPAL CITIES 
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Flex-O-Tubes aboard the Grumman "Hellcat" 
provide that extra increment of safety in hydraulic 
and fuel lines that is so important to the reliable 
operation of American fighting aircraft. 

Flex-O-Tube hose assemblies are vibration-proof, have maxi- 
mum flexibility, mimmum weight and long life under any flying 
conditions in all theatres of war. Each is engineered for its own 
particular function. 


AVIATION, 
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JAP 


FLYING BOAT 


It is merely small pieces now — thanks to the deadly 
aim of an American gunner aboard one of our huge Con- 
solidated Liberators. These men on the firing lines of 
the air are doing a magnificent job . . . and American 
industry is backing them up with the finest aircraft 
in the world. 

Everyone at CECO is proud that CECO carburetors 
and fuel pumps on the newest great Liberators and 
other warplanes play a direct part, however small, in 
helping bring Victory closer. 


CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN 
CONNECTICUT, U. S. A. 
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A NEW PLASTIC BY DU PONT 


Polythene was originated in England by 
Imperial Chemical Industries, Ltd. In this 
country, polythene has been developed 
and improved by Du Pont, which is the 
exclusive licensee under the basic patents 
on this plastic (U.S.P. 2153553 and 
2188465). At present, Du Pont is produc- 
ing polythene for important war purposes. 


In polythene, Du Pont introduced to this country 
a plastic remarkable in its electrical properties, 
low water absorption, resistance to solvents, im- 
pact resistance over a wide range of temperatures, 
low temperature flexibility without plasticizer and 
low specific gravity. 

Du Pont research has further developed and 
improved polythene for wire and cable covering. 
Polythene is being used in the field of insulation 
for high-frequency cable; and on military com- 
munications wire, where the electrical properties 
of polythene lengthen the talking range, and its 
light weight is advantageous for carrying long 
coils of wire. 

The ease of molding and extrusion of polythene 
and its excellent physical properties offer broad 
possibilities in military and postwar applications: 
in the aircraft industry for wire insulation and 
other Uses, in refrigeration for parts and thermal 
insulation, in the chemical field for tubing, gas- 
kets and protective coatings, and in packaging 
for closures and container purposes. 

On proper application, polythene can be se- 
cured for experimental purposes in five-pound 
quantities according to WPB Order M-348.Write 
for polythene properties chart and other data to 
E. I. Du Pont de Nemours & Co. (Inc.), Plastics 
Department, Arlington, New Jersey. 

For What’S New in Plastics 

C0 " SUT DU PONT 
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"Sc ^iqAtcwt& @ Ini Hth D T E 

RHEOSTATS • RESISTORS • TAP SWITCHES 


Allied bombers and fighters 
go, you are certain to find Ohmite 
Rheostats and Resistors faithfully doing their 
specific jobs. For these units have long pio- 
neered the airways . . . and today are veterans 
of the flying services. As the tempo of the 
Battle of Europe increases, the more impor- 
tant becomes their dependability. 

In Resistance-Control, Ohmite Experience makes 
a Difference. Write on company letterhead for 
Catalog and Engineering Manual No. 40. 


IITE MANUFACTURING COMPANY 

FLOURNOY STREET • CHICAGO 44, ILLINOIS 
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feathering a 


wounded Fortress . . . 


Roaring over the blazing target of 
Schweinfurt . . . ploughing across flower 
beds of flak . . . and skies deadly with 
missiles of Messerschmidts— a Flying 
Fortress is sieved with shells. Bomb 
bays empty . . . wings riddled, gaping 
holes in tail and belly, two engines out, 
the valiant warrior limps home— leaving 
behind a flaming hell on earth. 

A few seconds after each engine cut 
out, the co-pilot feathered its prop. The 
two feathered propellers act as powerful 
brakes, stop engine rotation, prevent 
vibration which might tear the wounded 
engines loose. And feathering also stops 
"windmilling”, reduces drag, restores 
maneuverability. . . enables the crippled 
Fortress to get home. 

The motors which feather many of 
theHamilton Standard 
Hydromatic propellers 
on the Fortresses were 
designed, engineered, 
and are manufactured 
by Air Associates. 


Extending only 6 H" back from the 
mounting face . . . with an armature 
stacking of lVs" — the mere width of a 
wine glass — this motor weighing only 12 
pounds combines high horsepower output 
with low weight— delivers 3 h.p. at 2,300 
r.p.m. High starting torque overcomes 
high inertia. Glass insulation of coils 
increases ruggedness. Magnesium alloy 
castings reduce weight to a minimum. 
Total enclosure protects it against the 
elements. The motor is designed and 
tested for intermittent operation at tem- 
peratures of from —65° F to +160° F, 
and for altitudes as high as 35,000 feet. 

Small, light, rugged, efficient, made 
of the best materials and hand assembled 
with the highest standards of craftsman- 
ship, model EE-125 is only one of many 
precision-built geared and direct drive 
types of motors designed for continuous 
or intermittent duty that Air Associates 
manufactures to Air Corps specifications. 

• Current production permits acceptance 
of new orders on motors for early delivery. 



• Air Associates,™. 

TETERBORO, N. S... .BRANCHES: CHICAGO. DALLAS. LOS ANGELES. . . ENGINEERS & MANUFACTURERS 
OF AIRCRAFT SPECIALTIES. . .SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE P’C7 
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Eighty-eight hundred h.p. worked together when the 
new 40-ton TWA Constellation hopped from Burbank, 
California, toWashingtou, D. C., in 6 hours, 56 minutes 
and 15 seconds . . . 2200 h.p. in each of the four Wright 
18-cylinder engines. And every h.p. largely owed its 
existence to the smooth, dependable crankshaft per- 
formance of SBCSfF” Bearings. 

SICF- INDUSTRIES, INC. • 


Whether it carries 57 passengers or up to 100 soldiers 
with full packs, helmets and rifles, at five miles per 
minute in the glassy smooth upper air, the Constellation 

like the Spirit of St. Louis, New York World’s Fair 

1939, and many other famous ships that brought new 
achievements to Aviation . . . can be certain that 
SBCSfF’s will stick to their job. Mio 


FRONT ST. & ERIE AVE. 


PHILADELPHIA 34, PA. 
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Couple the extrusion method of manufacture 
with the natural lightness and high strength of 
magnesium for a weight-saving combination 
that's hard to beat. Magnesium extruded 
shapes let you achieve the ultimate in lightness 
with safety and economy. 

In extruded magnesium shapes, the metal can 
be placed exactly where needed. No wasteful, 
weight-adding excess to satisfy t - limitations of 
a manufacturing method. Note how the bus top- 
rail section pictured above provides for its own 


assembly into the structure and for addition of 
top and side sheets. The necessity for building 
up sections by riveting or welding is avoided. 

Magnesium extruded shapes and other prod- 
ucts are now available through American 
Magnesium Corporation for purposes author- 
ized by W.P.B. Our representatives will gladly 
assist you in meeting your requirements. 
Aluminum Company of America (Sales Agent 
for American Magnesium Corporation) 1713 
Gulf Building, Pittsburgh 19, Pennsylvania. 


MAGNESIUM 


•J PRODUCTS 


AMERICAN MAGNESIUM 


CORPORATION 


IF A L U I 


nmrm 
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S O YOU would like a sensitive relay for that 
remote control circuit! 

Sensitivity is important for many relay applica- 
tions. And if that is all you want, there’s no prob- 
lem. It’s easy to build a relay that will "operate” 
on a small amount of power. 

But sensitivity without contact reliability is use- 
less. So what you really want is a relay that is 
not only sensitive, but also has the contact pres- 
sure needed for reliability under actual service 
conditions. 


Sensitivity and contact reliability are opposing 
factors. To get a high measure of both qualities 
in one relay calls for an exacting balance be- 
tween electrical, mechanical and magnetic design 
factors. We’ve been building such relays for years 
— to meet hundreds of requirements, from com- 
plex telephone switching circuits to simple con- 
trol functions on aircraft and radios. 


Next time you need a sensitive relay, let the 
Automatic Electric field engineer show you how 
to get sensitivity plus contact reliability. No 
matter what the nature of your problem, there is 
an Automatic Electric relay that will give you both. 
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I BEARINGS^ 

Are Built To Conserve Space 

Smaller over all dimensions result in a reduced housing 
diameter which is an invaluable feature where space is at a 
premium. The large capacity-small space ratio fits exacting 
requirements of modern machine designers. 


R B C Cyclops and 20th Cen- 
tury needle bearings are of 
unit construction. Because of 
this, the bearings are light in 
weight, compact, and will fit 
into a smaller space than the 
ordinary bearing. They are 
well adapted for the ma- 


chine tool field. Their light 
weight and compact 
make them practically a 
MUST for portable tools. 
Other prime uses are for 
gear boxes, winches, diesel 
engines and numerous other 
applications. 



CYCLOPS BEARINGS 


R B C's ENGINEERING STAFF WILL HELP YOU IN SELECTING 
THE RIGHT BEARING, AND IN FOLLOWING OUT THE CORRECT 
BEARING PROCEDURE. LET US KNOW YOUR PROBLEMS. 

ROLLER BEARING CO. OP AMERICA 

TRENTON, NEW JERSEY 
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V\My fake 
a chance 
on 

'locking 

Open"? 



Revolutionary Crown Zipper “two-way” 
track makes Crown the world's safest, 
most dependable zipper! 

What happens when an ordinary zipper comes 
open behind the slider? Often the zipper must be 
replaced — and sometimes the article to which it's 
attached. 

But Crown Zippers are different. Even if the teeth 
do come apart behind the slider, there’s no harm done. 
In two quick zips the slider can be moved backward 
along the track, then forward again, closing the entire 
track perfectly! 

This is made possible by Crown’s exclusive tooth 
construction. Both sides of each individual zipper 
tooth are identical, making Crown the world's only 
zipper with a smooth "two-way" track! And this is 
but one of five advantages Crown Zippers have over 
old-style zippers. (See complete listing below.) 


sure that Crown Zipper 
rcraft equipment will give 
smoother, further, faster. 


That's why you can 
applications in postwar 
unfailing service— will zi 
more securely! 

Moreover, when you turn to postwar. Crown engi- 
neers, fresh from their experience in redesigning hun- 
dreds of military items, will adapt— or, if necessary, 
create — special zipper applications to meet special jobs. 





Design . . . The Moto-Tug is only 46" high 
. . . low enough for driving under most wing 
and tail assemblies. Automotive-type steering 
and 9'8" turning radius make handling easy 
in overcrowded hangars and going in and out 
of buildings. 

Safety ... A spark arrester on the exhaust 
of the Moto-Tug eliminates a possible source 
of fire ... a starter that will not operate when 


the tractor is in gear eliminates chances of 
crashing into personnel or equipment. 

Power. ..The single rear wheel model has 
a drawbar pull of 2,500 pounds and its dual 
wheel companion, 4,000 pounds; either can 
handle a heavy bomber, single-handed on the 
runway. Low center of gravity and heavy 
weight keep it snug to the ground under 



For Further Information, Write, Wire or Phone 

HARRY FERGUSON, INC. • DEARBORN, MICH. 
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WE CALL THEM 



improve the finishing of a thousand and one metal parts that they 


have contributed mightily to the war effort. There are plenty of jobs 
on which they can be used in your plant. 



Coated Abrasives by Carborundum of course, include all types of metal finishing discs and belts. Send for illustrated booklet. 
The Carborundum Company, Niagara Palls, N. Y. 

Sate* Office* and Warehouse* in New York, Chicago, Philadelphia, Detroit, Cleveland. Boston, Buffalo, Pittsburgh, St. lamia, Cincinnati, Grand Rapids 


Coaled CUhaiCveA fa CARBORUNDUM 
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POPULAR WELDING HELMETS 


Stefa* 




These quality arc welding helmets afford a wide range of selection to meet indi- 
vidual preferences, as follows: 

No. 45-A: Strong and leakproof, weighing only IS oz. without lens. Made of best 
grade, non-warping, black vulcanized fibre. Adjustable chin rest, free-floating 
wide range headgear. 

No. 80-A LIFT-FRONT HELMET: Same as No. 4S-A, except that it has a lift-front 
glass holder. Operator may observe work without lifting helmet. Space is pro- 
vided for extra clear glass. Weight, about 21 oz. without lens. 

No. 25-A: Compact, form fitting, and well ventilated. Especially designed for 
close-quarter use. Made of best grade, non-warping, black vulcanized fibre. Ad- 
justable chin rest, free floating wide range headgear. Weight, 16 oz. without lens. 
No. 70: A lower-priced helmet that is serviceable, well-made, and leakproof. 
Made of good quality, non-warping, black vulcanized fibre. Adjustable headgear 
and chin rest. Weight, 14 oz. without lens. 

No. G6: A moderately priced, leakproof helmet. Leather sweatband, sliding 
type adjustable headgear. Streamlined design makes it ideal in close quarters. 
Weight, about 19 oz. without lens. 



Save Scttfwy. lime 

use AIRCO’S illustrated price list of 
gas and arc welding supplies 

This handy booklet gives prices, sizes and shipping details on 
Airco’s comprehensive line of gas and arc welding accessories. 
Mail the coupon for your free copy. If you also want facts on 
Airco Electrodes, indicate request on the coupon. 

★ BUY UNITED STATES WAR BONDS * 


Air Reduction 
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CHAMBERSBURG 

© CECOSTAMP 



r HE Cecostamp continues to blaze new trails in 
the formation of the tough, springy sheets of 
lightweight, hard-to-form metals used in the 
production of aircraft and other modern equip- 
ment. Having the ability to produce even intricate 
shapes in sheet metal without tearing, wrinkling 
or stretching, the Cecostamp opens up new fields 
in the formation of sheet metal parts for use in the limitless post-war 
market. New applications are constantly being made by Cecostamp users, 
many of which have been photographed and described, and are now a 
part of our files. Perhaps you are working along similar lines. If you 
would like to see some recent developments, please write us. 

CHAMBERSBURG ENGINEERING COMPANY • CHAMBERSBURG, PA. 



DATA ON PHOTOGRAPH 


The two parts shown next to the 
96" x 60" Cecostamp an the 
first and finished stages of a 24 
SOAL doubler for a large cargo 
plane door. Note that in the first 
stage the material is allowed to 
flow into the central depnssion so 
that it will be there when the 
outer edge is pushed down in the 
final stage. If this were attempted 
in one stage , the outer edge would 
act as a lock to pnvent the center 
material from going down and 
would thenfon bnak before fully 
formed. The die shown in the 
Cecostamp is the finishing die. 


AVIATION, September, 19M 



For Testing Altimeters and 
-climb Indicators 


T HIS new unit is very compact, and 
simple to operate. It consists of 
chamber, integral vacuum pump, con- 
trol valves, and electrical equipment. 
It is complete requiring no other acces- 
sories for complete testing of altimeters 
when using a master standard altimeter.* 

with icale graduated directly in altitude ij required. 
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A PIONEER IN MAKING AIR SERVE THE AVIATION INDUSTRY 


a Reader in 



greasing engine cylinders, improving work- 
ing conditions, speeding other work. 

If you’ve never seen what 5 6 years of this 
kind of air experience can do, it will pay you 
to talk to a DeVilbiss engineer. He may have 
some worthwhile suggestions to improve 
the speed and efficiency and lower the cost 
of your operations. 

IBfo jflr' THI DEVILBISS COMPANY • TOLEDO I, OHIO 


• Air Passage, in the vernacular of DeVilbiss 
engineers, means the conveying oj compressed 
air. And the vehicle they use is DeVilbiss Hose 
fitted with DeVilbiss Hose Connections. 

Our experience in using pressured air to con- 
vey paint and other fluids led us into the hose 
business — chiefly because we wanted closer 
control of the solvent-resisting qualities of 
the hose we supplied. Today, we make a full 



DeVilbiss 


SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 



EUERV0I1E RESP0I1SIBLE FOR 
EFFICIEnT LUBRIIRTIOn OF 
IRRCHinERV 


I WOULD LIKE TO HAVE FREE BULLETINS 



ENGINEERING COMPANY foSjrf. 

Uiliraaw- 

Pioaeot SuMene of £n^c 'aimed StjuiftmeHt vln I 


5701 NATURAL BRIDGE AVE., ST. LOUIS 20, MO., U. S. A. '.| 
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...A NEW WAY TO TEACH 
OXY-ACETYLENE WELDING 
AND CUTTING 
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The UNITED STATES ELECTRICAL TOOL C*. 

CINCINNATI, OHIO 








T HE famous B-24, Consolidated Vultee's 
great "Liberator,” is a heavy, long range 
bomber that has proved to be an outstand- 
ing contributor to the strength of America's 
air armada. Its operational successes have 
been told again and again in stories from 
the fighting fronts all over the world. With 
four 1200-h.p. turbo-supercharged Pratt & 
Whitney engines, the plane has a maximum 
range of over 3000 miles, a cruising speed 
of over 200 m.p.h. and maximum speed in 
excess of 300 m.p.h. . . It has been our 
privilege to contribute toward the efficiency 
of this airplane, by furnishing the grilles 
used to distribute heated air to the cabin. 
Our grille, as shown in the picture above, 


consists of a four-way UNI-FLO diffusing 
fin core, set in a suitable frame for mounting 
in a rectangular duct, and backed by a set 
of louvers or vanes which can be adjustably 
positioned by a handle on the face of the 
grille. These louvers are graduated in 
length so they act as a scoop to distribute 
air uniformly to the face of the grille. 
They are held with a detent at any of four 
positions. . . This is only one of several 
types of Barber-Colman air diffusers now 
being furnished for the heating systems of 
various outstanding aircraft. Further de- 
tails of the equipment and its present and 
potential applications will be furnished 


BARBER-COLMAN COMPANY 

1221 ROCK STREET* ROCKFORD, ILLINOIS 
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Ttaw. Accurate Reflex Torquing — 

fiaate* Sfaa t&ouef&t. . . 


"Suy 'Tfta.’ie Wan 


pa / 5TurTevanT! co 



Production chiefs can always get a full and accurate 
report on how a machine is fulfilling its mission, simply 
by a glance at the Veeder-Root Counting Device installed 
on that machine. They can tell immediately if the ma- 
chine's performance is falling out of line, and take steps 
to put ft back on the beam. They can tell how soon the 
machine will need to be fed with new stock, and 
how soon maintenance-time is coming due again. All 
these things, and more, they can readily read from the . 
f?ce of a Veeder-Root Counting Device. 

’TXat^dlS^^iua 


Machines that honestly report their own performance, 
in this way, are substantial helps toward closer pro- 
duction control, more workable work-schedules, and 
dependable deliveries. And Veeder-Root Devices, elec- 
'.’llically or mechanically controlled, can be’ easily and 
quickly installed on any production machine or ; process, 
to count ip any terms you want, from scrokes and turns 
‘ to length - #' and light-flashes. You can count- on 
..Veeder-Root to help vo.u, now ,. to mak§ yqp - pt&duccion 
^ count for more than it ever nas before. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 

In Canada : Veeder-Root of Canada, Ltd., Montreal In England: Veeder-Root Ltd. (new address on request) 
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Jacobs has joined the Navy . . . twin-engine 
JRC’s powered by Jacobs have been put into 
service by the U. S. Navy as light transports 
and utility ships. The Jacobs engines have been 
getting their indoctrination — and vice versa! 

Brought up on the best, always snooty in its 
specifications, and convinced by experience 
-that anything on, near or over salt water wears 
out faster, Navy conservatism looked leniently 
at "these Army jobs” . . . But we fully expect 
Jacobs conservatism to raise the Navy’s sights. 



Three years ago, when bomber training 
got under way, the AAF rated the Jacobs used 
on twin-engine trainers as good for 350 hours 
between major overhauls . . . gradually extended 
the period up to as high as 1050 flight hours! 

And we doubt that salt water and auy Navy 


ACOBS 
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operation gives plane engines a worse beating 
than the Jacobs has taken under hard student 
handling, practice take-offs and landings, all 
kinds of field surfaces in all kinds of climates. 

As the Jacobs adds days and knots to its 
Navy service . . . and hard-shell machinists 
mates find out about Jacobs stamina a 
performance . . . we are confident that the 
Jacobs engine will live up to the highesL 
Navy specifications and traditions, add 
another creditable chapter to its 

The more use and users the Jacobs 
gets, the more it will get! And Jacobs 
will have postwar engines worth considering 
as a profit factor in peacetime operations ! . . . 
Inquiries invited . . . Jacobs Aircraft Engine 
Company, Pottstown, Pennsylvania. 



• Pottstown, Pa. 



Drafting, Reproduction, Surveying 
Equipment and Materials. 

Slide Rules. Measuring Tapes, 


H andling is believing. Get the finger tips of your left hand on 
the control ring of a PARAGON Drafting Machine. The 
lightest pressure is all you need to set the scales at the angle you 
want, anywhere on the drawing board. Your right hand is always 
free. For the full story of PARAGON features, convenience and 
handsome modern appearance, write on your letterhead to Keuftel 
& Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 
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rejects went down 



. . . when this aircraft Plant gained 
new speed and accuracy in flow tests! 



Ground tests on nil hydraulic accessories hud to be made at this air- 
craft Plant to assure safe plane operation. Planes were often held up while 
the testa were made laboriously with weigh tanks and burettes. The 
various departments never seemed to agree on test procedure and 
results. Finally, one department obtained a Stabl-Vis rotameter which 
gave instantaneous flow readings, and compensated for viscosity varia- 
tions so thut its readings were al ways accurate, regardless of oil tempera- 
ture. This department soon was ahead of all the others in testing and 
classifying its equipment. As a result, the other departments "caught on" 
and got Stabl-Vis meters also. Production went up immediately and 
border-line equipment was definitely classified w-ithout delay as accept- 
able or rejected. 

The design of the Stabl-Vis rotameter was developed from extensive 
fluid hydraulic studies. It was found that the flow pattern past the old 
style plumb bob float varies with velocity and viscosity. For a giveu 
viscosity, at low velocity it may be sinuous as in the lower left illustration. 
At high velocities, it may be turbulent as in the lower right illustration. 
The flow pattern and hence the coefficient of discharge varies constantly 
with the changes in viscosity.so that a plumb bob float may showcalibrs- 
tion errors as high as S0% for viscosity variations above and below the 
viscosity for which it was originally calibrated. The flow pattern past the 
Stabl-Vis flout design as shown in the top illustration is always the same 
regardless of velocity and viscosity. Body drag on the float is unchanged 
and the calibration of the meter remains constant, as shown by the 
identical curves for water and oil in the above calibration chart. 

Because of this remarkable characteristic, there are now thousands of 
Stabl-Vis meters in daily use, installed in aircraft manufacturing plants 
all over the world. They have been used to measure every conceivable 

oils, hydraulic fluids, coolants, oxygen, air, nitrogen, welding gases, inert 
atmospheres for heat treating furnaces, de-icer fluid, freon, water 
injection, blow-by gases, etc. The Stabl-Vis rotameter is obtainable as a 
direct or remote reading meter for use on the ground or in the plane. It 
may be flow rate indicating or recording or recording automaticscontrol- 
ling. Flow totalizers are also available. 

The Stabl-Vis rotameter theory is completely and interestingly told in 
our technical Bulletin 88-Y. The various types of Stabl-Vis meters made 
especially for aircraft are described and well illustrated in Bulletin 6S-G. 
Aircraft engineers are welcome to these two catalogs without obligation— 
please write on your Company letterhead. Fischer & Porter Co., SOO 
County Line Boad, Hat boro. Pa. 
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to c^ui/j/ud umMl 

NORMA-HOFFMANN PRECISION BEARINGS 


V? 

CONSOLIDATED-VULTEE 


Uotonad<y 

PB2Y-3R TRANSPORT 


Said to be the largest mass-produced plane in Navy service, this 
“Coronado” Transport — a modified version of the U. S. Navy’s 
"Coronado” PB2 Y-3 Patrol Bomber — is carrying heavy loads of men 
and materials over exceptionally long distances, on many fronts. 


NORMA-HOFFMANN precision bearings are in its precision 
special controls — such as pilot control column, co-pilot control 
column, pilot tab control and tab pedestal — as well as in the 
general control system, where close tolerances, rigidity, and friction- 
less operation are essential to^stability in flight and ease of control. 

NORMA-HOFFMANN PRECISION BEARINGS — of which there is a 
type for every aviation duty — are in practically every American- 
built plane in every theatre of war, as well as in the transport, 
supply and training services. In control. sy^ms — in instruments 
— in> power plant and accessories — an armament — in radio and 
photographic equipment — their steadfast performance is helping 
Allied airmen to maintain supremacy in the air. 



SAVINGS BONDS! 
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W ALDES TRUARC presents a significant 
advance in retaining rings. It spreads or 
contracts without distortion; always re- 
taining its perfectly fitting circular contour. 

For thrust-load fixing, and shaft and hous- 
ing applications, Waldes Truarc provides dis- 
tinct advantages over nuts and bolts or wedges 
and washers ... it reduces dimension and weight 
...saves material... cuts manufacturing time... 
simplifies assembly and dis-assembly. 

On request, we will gladly furnish samples 
and full data for your tests. 


WALDES KOH*I«NOOR*INC. 
LONG ISLAND CITY . N. Y. 
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DAAnPP SELF-LOCKING NUTS 

JjUU i jj 

• oot. Aircraft Nut Corporation. Oonoral OWL.., Now Conran. Conn.. Dopt. I 


"The value of a pound of pay load during the life 
of an airliner has been variously estimated. The 
exact value will, of course, vary with the degree of 
utilization of the equipment. 

"Certainly, during this period of capacity loads, 
every pound which can be saved has a high mone- 
tary value, and will at times be priceless. 

"A few pounds saved may mean that another 
soldier gets home for his last leave, that another 
war-valuable shipment of express gets through on 
time, or that another sack of mail can go aboard. 
In Delta we prefer not to express such things in 
dollars and cents." 

Send for Free Boots Weight-Saving BookletToday 

Actual weights of over 250 different self-locking 
nuts used in aircraft, comprehensively reviewed for 
the convenience of aircraft designers, engineers, 
operating and maintenance personnel. Copy will 
be sent you, free, on request. 
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In iwo quick steps, this little part 
, is made. The head and the shank 

with projection are upset from 
Alena Aluminum wire in a rivet header. A 
blanking operation shapes the head, and the 
part is ready for heat treating. 

Dimensions can be closely controlled in 
these heading and blanking operations. Parts, 
like the carriage bolts you 6ec in the photo- 
graph, can be produced with well filled -out 
square shoulders without the need of expen- 
sive milling operations. 


Where design and quantities warrant produc- 
tion by upsetting, this process develops sizable 
economies. In addition to being fast, it saves 
raw material. You use all the metal you start 
with, obtaining final shapes by upsetting. 

Alcoa is equipped to supply you with 
aluminum parts produced either on rivet 
headers, on automatic screw machines or a 
combination of both. Recommendations are 
based, therefore, on the most economical 
method. Aluminum Company of America, 
2182 Gulf Bldg., Pittsburgh 10. Pennsylvania. 


I alcoaI 

ALCOA V ALUMINUM 
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FOR A FABRIC THAT DELIVERS THE GOODS -DEMAND 

REEVES ARMY TWILL 


dustry, if uniforms are needed, this top-quality fabric tailors smartly and gives 
superb service. Over 80 million yards of it have already been used to help 
equip America's fighting men, and it is proving itself under the toughest climatic 
and combat conditions of global war. This fabric, Sanforized Shrunk* and 
color-fast to sun, water and perspiration, will meet your post-war uniform 
needs. When the time comes to order them, choose from a wide range of 
popular colors — for long-lasting good looks insist on Reeves Army Twill. 


" FROM COTTON TO CUTTER " 



THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin • Reeveking Gabardine • Byrd Cloth 
Marine Herringbone • Mountain doth • Warrior Twill 

REEVES BROTHERS, INC 

>4 WORTH STREET • NEW YORK 13, N 



Representative! in Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • St. Louis • Montreal • Toronto 
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an aircraft* * • 

FORGING 


This 4-foot channel beam hinge forging possesses a high strength-to- 
weight ratio. It is formed to close tolerances and requires little machin- 
ing or finishing. Obtaining the maximum improvement of metal in the 
ribbed section of this forging requires close temperature control and 
several quick blows in the forging hammer. This forging is subjected 
to severe complex stresses during flight and it is of utmost importance 
that the maximum improvement of physical properties inherent in the 
steel be fully utilized. Selecting the correct forging technique for 
forging the fiber structure of the metal into a dense mass of strength 
and toughness requires judgment and broad experience in the 
IMPROVEMENT OF METALS BY FORGING. A talk with one of 

our forging engineers, backed by 31 years of technical production 
effort, should prove helpful in working out new designs for forgings. 


iTEEL IMPROVEMENT & FORGE CO. 


FORGINGS ,60 64th CLEVELAND, OHIO 
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INTERNAL HEX 


HOLO-KROME 

WRENCHING BOLTS 


r 

i 




WEIGHT 
SPACE AN DTI ME 

From the very first, Holo-Krome precision 
made Internal Wrenching Bolts have helped 
the Aircraft Industry save these three vital 
factors of construction. . . . Every Holo-Krome 
Bolt is produced under exacting specifications 
and rigidly inspected to meet the Holo-Krome 
finer quality and precision. . . . Specify 
"HOLO-KROME." 


NASC SPECIFICATIONS 

AND TO SPECIAL DESIGN THE STANDARD OF THE 

AIRCRAFT INDUSTRY 




A 


IRCRAFT 

DIVISION 


THE HOLO-KROME gg^ T10H 

MAIN OFFICE & PLANT 

HARTFORD 10, CONNECTICUT U. S. A. 
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Before costly and 


mplification is included i 


circuits, check the SENS1TROL and other WESTON Sensitive 
relays. More than likely, you'll find amplification unnecessary . . . 
that a tiny Sensitrol relay will give you the positive control you 
seek. For SENSITROL Relays, which in pre-war days controlled 
at values low as 2 microamperes, now provide positive control at 
input values of a far lower order. This extreme sensitivity, plus the 
other virtues of the Sensitrol such as its cost and weight saving, 
and its trouble-free operation, may be just the thing to round-out 
or make entirely practical the device or circuit you have in mind. 

Why not obtain all the facts on "what’s ahead” in sensitive 
relays and indicating instruments by contacting WESTON today. 
Check with them, too, for all war instrument requirements. 

laboratory Standards . . . Precision DC and 


RELAYS 

in pre-war days provided 
positive control at energy 
levels low as 2 microam- 
peres . . . today are many, 
many times more sensitive! 

* Sensitrol — A registered trade-mark des- 
ienatine the contact-making instruments 
1 contacts of which are mag- 
ifactured exclusively by the 
;,t Corporation. 


WESTON 


Weston Electrical Instrument Corporation, 616 Frelinghuysen Ave., Newark 5, N. J. 
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Recently, a manufacturer building 
secret military apparatus called for a 
small, compact electric motor that pro- 
vided unfailing, uniform slow speed. 
Since standard "off the shelf” gear motors 
could not meet the strict performance 
and design specification, the only solution 
was a special motor. 

Holtzer-Cabot motor development en- 
gineers tackled the job and designed a 
special synchronous gear motor that ex- 


actly met all the operating conditions . . . 
and another military device was on its 
way to help win the war. 

Today, Holtzer-Cabot is designing and 
building special fractional HP motors for 
war products, only. However, our motor 
development engineers, backed by over 50 
years of experience in electric motor de- 
sign will gladly cooperate with you on 
your motor requirements and problems 
for post-war products. 


SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 


THE HOLTZER-CABOT ELECTRIC COMPANY 

Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 

125 Amory St.. Boston 19. Host., Chicago, III., New York. N. V., Philadelphia, Po. 
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SECURITY 


SPRING-IN-STUD 


Provides Added Efficiency 


One of the many exclusive features responsible 
for Camloc’s success on all types of aircraft, is its 
unique spring-in-stud design, which: 

Allows quick stud change without dis- 
turbing adjacent fasteners to insure 
correct fit. 

★ 

Forces stud head Ys" above panel 
when unlocked. 

★ 

Exerts constant locking pressure even 
with overlong stud. 

★ 

Permits all kinds of receptacles in- 
cluding free-floating type. 

Write today for catalogue and information on 
speed fastener engineered to your needs. Cam/oc 
Fastener Corp., 420 Lexington Ave., N. Y. 17, N. Y 

Designers and Manufacturers 




INTERNATIONAL PLASTIC 

CORPORATION MORRISTOWN, N. j. 
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from WAR PAINT 

to CIVVIES 


Released C&S Plant in background. Group (l. to R) R. /.. “Doc" Anderson, Superintendent of Engineering C&S; Don Sprague 
Douglas Customer Service Manager-, "Hap" Anderson, Chief Pilot, C&S-, J.M. Rogers, Pice Pres., Douglas Contract Administration. 


H ERE is a war veteran back in 
“civvies”. It is the first of the 
Chicago and Southern Dixieliners 
released from Army transport service 
for return to commercial flying. 

A fast overhaul and reconversion 
. . . now, this 21-passenger Douglas 
airliner, soundproofed and lightened 
with a new fiberglass lining, is fur- 


nishing increased transportation on 
Mississippi Valley air routes. 
Chicago and Southern’s fleet of 
Dixieliners (complete since release 
of planes in Army service), use Sin- 
clair Pennsylvania Motor Oil. They 
have been efficiently lubricated by 
Sinclair Pennsylvania for the past 
10 years. 




NEW YORK 10. N. Y. 


ton fUU INfORMATION OR LUBRICATION COUNSEL 
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SINCLAIR REFINING COMPANY, 430 
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PLENTY OF "WHAT IT TAKES’? 

To Lick Aviation Crash Fires 


Quick Knock Down of Heat 
and Flames a Big Factor in 
Rescue of Plane Personnel! 


• When an airplane crashes and 
burns, {lames fed by highly volatile 
aviation gasoline sweep with appalling 
suddenness over the ship and trapped 
personnel. 

Cardox Airport Fire Trucks now on 
the job at major airfields throughout the 
U. S., arc engineered for the one specific 

i 'ob of quick extinguishment of even very 
arge aviation crash fires ... so that 
plane personnel may be rescued and 
costly equipment salvaged. Backed by 
the tremendous extinguishing capacity 
of 3 tons of zero-cold carbon dioxide, the 
Cardox Airport FireTruck "blitzes" fire 
with a mass discharge of inert vapor and 
CO 2 8now (dry ice at 110°F.). If necessary, 
the entire 3 tons can he discharged in a 
cooling, smothering blanket in approxi- 
mately 1 minute! 

Carbon dioxide, one of the fastest of 

enhanced fire extinguishing performance 
through Cardox control and engineered 
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Airwing experts supervise every step in the manufacture of 
AIRWING AVIATION TAPES. First, the best cotton is pur- 
chased from the growers. Then after cleaning and spinning, 
it is carefully wov ' ' ' ' ' ' 

testing at each sta£, 
further processed, ai 
for easy handling oi 
with every other r 
Government specifications. 

AIRWING AVIATION TAPES come in a complete 
selection — Grade A made from long staple Pima cotton. 
Lightweight and Utility - pinked edge, sealedge, biased, 
and pre-doped. The complete Airwing line also includes air- 
plane and glider fabrics, balloon and other aviation cloths. 

If stock items of cloths or tapes do not meet your require- 
ments, bring your special problem to Thurston — supplier 
to the Army and Navy since World War I. 
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EXTRACTOR POSTS 


WITH WELDED ANTI-VIBRATION SIDE TERMINALS 



NOW UNDERWRITERS’ APPROVED 


Extractor Post No. 341001 
(.Tool-operated type), 
for 3 AG Fuses. Welded 
side terminals. Knob and 
body black bakelite. Posi- 
tive/use grip. Full visual 
shock-proof inspection. 
Spring-activated cup. 



Resistance to extremes of shock, vibration and temperatures 
is provided by Littelfuse Extractor Posts with electrically 
welded side terminals. By Littelfuse process, terminals are 
made integral with inside metal shell. Maximum conductivity 
is insured. Other Littelfuse improvements for dependability, 
durability, and convenience make these extractor posts out- 
standing examples of Littelfuse complete circuit protection. 

SCUD for 8/P and ENGINEERING DATA. Ask la, Samples 

Littelfuse will be glad to counsel with you on safeguarding 
new equipment, or irreplaceable present equipment. Fuses, 
Fuse Clips, Fuse Panels, Circuit Breakers, Thermocouples, 
Fine Wire Products, Indicators, etc. 

LITTELFUSE INCORPORATED 
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lualify us to produce - \ >• TT ’/'/ > 

aircraft equipment. V , 


Perhaps you have a postwar problem 
involving hydraulics, if so. we would 
be more than glad to work with you. 


SIMMONS 

• ASHLAND, OHIO • 


AIRCRAFT 
TURNBUCKLES 

AN STANDARDS 

Precision mode by new 
production methods, re- 
sulting in substantial sav- 
critical material 
and machine time. 

RELIABLE 

ELECTRIC COMPANY 





SUPERIOR 
MICROMETERS 
PRECISION” 
MEASUREMENT.. 
A Tumico Tradition 


The excellence in design and 
the sturdy construction you find 
in our Tubular Micrometers is 
the result of over thirty years of 
service to the industry. Today 
Tumico Micrometers enjoy the 
world wide acceptance of dis- 
ng workmen. 

PROMPT DELIVERY! 


The Tubular Micrometer Company 
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The Metal Specialty Co. is completely equipped 
to give you efficient service in Stamping, Roll- 
ing, Coining, Forming. Drawing and Annealing 
in all Metals. Specialists in Hydraulic cold draw- 
ing and embossing in all metals including stain- 
less steel. Deep drawing and embossing up to 
850 tons capacity. Shells drawn up to 20"in depth. 
Assembling including Spot Welding and Hydro- 
gen Brazing. Pressed Metal products to order. 


METAL SPECIALTY & 


Mima, sv&bqipiiskss 
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FOR DETAILED INFORMATION ABOUT TiteSeal WRITE 


RADIATOR SPECIALTY COMPANY 

CHARLOTTE 1, NORTH CAROLINA 

Branches • LOS ANGELES 1. CALIFORNIA • TORONTO 2. CANADA 



Special kinds — difficult 
kinds — tight specifica- 
tions — close precision — 
special heads or threads. 

If it is a Screw — we 
have, can or will make it. 



BALD OR 

IfiLc GRINDERS 
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How many Trucks 
should you be Using? 



The <EP> Man 
will Help you 
Decide what size 
Fleet you Need 
to Earn Bigger 
Profits Faster 


Imagine trying to maintain economical pro- 
duction without Trucks to handle volume 
loads of castings, processed shafts, assem- 
blies — or anything else! Are you moving too 
much with too little? 

Any reasonable investment in an Elwell- 
Parker Fleet will quickly pay back its cost 
by eliminating wastes of Minutes, Motion 
and Manpower— will keep on earning through 
the long years ahead. A fleet of Elwell- 
Parker Electric Trucks in any plant is the 


hallmark of an aggressive organization. 
Come to Transportation Headquarters for 
sound help. Elwell-Parker has the experience 
— the facilities — the men — has made suc- 
cessful installations by the thousands. Ap- 
point the E-P Man your Transportation 
Advisor to survey your Plant or Warehouse 
to determine how many Trucks and Cranes 
you need. Telephone him— or us— today. 
The Elwell-Parker Electric Company, 4125 
St. Clair Avenue, Cleveland 14, Ohio. 


Elwell-Parker 


POWER INDUSTRIAL TRUCKS 
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BIG Oil COMPANY— "In 1943 we re- 
duced the number of issues of our 
house publication from 12 to 6. 
Our employe house organ was re- 
duced in size as were our dealer 
window displays, and all promo- 
tional material was kept to the 
smallest possible size." 

A BIG DRUG COMPANY - “The weight 
of our corrugated board was re- 
duced to the minimum necessary 
for protection to our goods in 
transit. The weight of board used 
on some items was cut almost in 
half. We increased die pack per 
shipping case on many items 
where doubling of the quantity in 
each case would not result in an 
unwieldy or hard-to-iift unit. Nests, 
partitions and liners were dropped 
right and left. Package insets have 
been dropped except on one item.” 

A BIG CHEMICAL COMPANY — “Where 
100-pound basic- weight paper had 
been specified at desirable, the 




lightest practical weight is now 
used. All pieces and forms are care- 
fully checked for reduction to next 
standard smaller size, excessive 
margins, and number of pages or 
parts. The Company has adopted 
single typewriter spacing where 
practical, typing on both sides of 
the .sheets, pruning lists, and all 
such miscellaneous practices. 
Wastepaper at our plants and of- 
fices is not burned but baled to 
reach paper mills for conversion." 

ANOTHER BIG DRUG COMPANY— “In 1943 
we stopped issuing an almanac. We 
had been sending out around 
twenty million. We also discon- 
tinued our small booklets, the edi- 
tion of which was some thirty to 
thirty-five millions. For 1944 we 
kept the ban on booklets and also 
cut out the printing of twenty mil- 
lion calendars.” 


use less papsr - savs ah wastcpapcr 


How Four Leading 
Manufacturers are Helping 
Save Precious Paper 
for Uncle Sam 


This adrutiHaeat contributed by this publication and prepared by the War Advertising 
Council in cooperation with the War Productioo Board and the Office of War Information. 
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NEW! Adjustable 

Cover-All Goggle 



MANUFACTURING CO. 



CONTRACTORS TO All LEADING 
ENGINE AND PROPEUER 
MANUFACTURERS 


B-H AIRCRAFT CO., inc. 

LONG ISLAND CITY 1. N. Y. 


STARRETT TOOLS 
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THE 


L. S. STARRETT CO. 

World', Greatest Toolmaker, 
i Tool, . . . Dial Indicator , . . . Ground Flat Stock 
■i .. . Metal Cutting Band, aw, . . . Steel Tape , 
ATHOL, MASSACHUSETTS. U.S.A. 



Make this 


PICTURE 

of 

CONFIDENCE 


ELECTRICITY 



For Any Job . , . Anywhere 

For o dependable tource of electricity on Aviation projects 
remote from commercial power, Onon Electric plants ara 
proven leaders in the field. More than half of the armed 
Forces’ total requirements for Power Plants are built by Onan. 
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Ever-widening, ever-advancing fighting fronts call for 
a never-ending flow of manpower and materiel — 
financed by a continuous flow of money. 

Your responsibility as top management increases with 
the mounting tide of battle. You've been entrusted with 
two major responsibilities — steadily maintained pro- 
duction, and steadily maintained War Bond Sales 
through your Pay Roll Savings Plan. 


Your job is to keep it constantly revitalized. See to it 
that not a single new or old employee is left unchecked. 
See to it that your Team Captains solicit everyone for 
regular week-in and week-out subscriptions. And raise 
all percentage figures wherever possible. 

Don't underestimate the importance of this task. This 
marginal group represents a potential total sales in- 
crease of 25% to 30% on all Pay Roll Plans. 


So keep this one salient fact before you at all times: 
The backbone of our vital war financing opera- 
tion is your Pay Boll Savings Plan. 


Constant vigilance, in a quiet way, is necessary to 
keep your Pay Roll Savings at an all-time high. Don't 
ease up — until the War is won! 



SacAtfe/lffcrcA/ 

SELL MORE THAN BEFORE! 


This is an official U. S. Treasury advertisement prepared under the auspici 


The Treasury Department acknowledges with 
appreciation the publication of this message by: 


AVIATION 
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How many of these calls are due to skin irritations in your plant? 
Tarbonis can stop them! Not merely a protective — effective in 
clearing up the more difficult conditions. Clean and neat and can 
be applied on the job — promptly reduces itching and irritation. 
Plants whose names are on every tongue in America appreciate 
the quick and effective action of Tarbonis. Write us for sample, 
dispensing manual and booklet for employee. 

THE TARBONIS COMPANY 

12 20 HURON ROAD . CLEVELAND 15, OHIO 


DI-AC R O BENDERS 



‘‘No — Nothing can distract 
Herbert when he’s reading 
TRUE." (One of the great fam- 
ily of Fawcett Publications.) 



ember, L944 
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Explaining- 


AIR NAVIGATION 



theory and practice 


I!IP 


Handbook 
of Air Navigation 
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AN absentee worker laid up through a bad fall is 
poor economy in any shop. A greasy floor that 
presents a fire-hazard is poor economy. A “scrub- 
team” that has to work extra hard to mop-up oil 
and grease from floors is not exactly economical. 

Industry’s answer to all three of these common 
conditions is SPEEDI-DRI . . . the poultice for sick, 
slick floors. SPEEDI-DRI means no skidding and no 
kidding. It soaks out deeply ingrained grease and oil, 
leaving floors clean anil bright. It speeds produc- 
tion by removing the fear of falling. SPEEDI-DRI 
also saves shoes from oil-rot, helps prevent in- 
dustrial skin-diseases, improves morale, cuts insur- 


ance-costs. Write for literature and FREE SAMPLE. 

M imieitS: fort Lubricating Co.. New York I. New York 
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To protect the exhaust stack where it 
passes through the firewall of this 
aircraft assembly, Carpenter Welded 
Stainless Tubing was selected for its 
high resistance to excessive heat. 

The uniform wall thickness of this 
tubing means that there are no thin 
spots to "burn out” first. And it is 
ductile, easy to form by bending, ex- 
panding, flanging, etc. — thus helping 
to speed production of vitally needed 
equipment that must win battles 
against high temperatures. 


To lick your tough design and fabri- 
cating problems, take advantage of 
Carpenter's "know how”, gained at 
first hand as a pioneer in the develop- 
ment of Welded Stainless Tubing. 


THE CARPENTER STEEL COMPANY 


Qarp enter 


WE LPEP 


STAINLESS ' TUBING 
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PIPE and TUBE BENDING 

TO FIT YOUR PRODUCTION SCHEDULE 

Bending, Coiling, Expanding, Flattening, 
Brazing, Welding are SWAN Specialties 
If there's a pipe or tube bending or fabricating 
operation in your production job, send the work 
to SWAN. We are completely equipped to 
handle it, whether it is machine or hand bend- 
ing, in quantity lots or on a small scale for 
strictly confidential 'experimental work. And 
we'll turn out the work fast to fit into your 
production schedule. 

Our advisory engineering service is always 
available to help you with problems involving 
bending and fabricating, and designing, as- 
^ sembling and testing, too. Write or wire for 
B further information. 


PS* Degree Accuracy 
in Height Gages 



HAPPYLANDINGS! 


DIEFENDORF GEAR CORP., Syracuse, New York 

diefendorf 

EEEZS3G EARS 




HOW TO HANDLE 

AVIATION ENGINES 



well as the front. 2f, 5. and 10 Ton Cap. 
Among the Users 
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IftA - WE MAKE 
STAMPINGS 


Reliable is chiefly known as a producer of 
, fine springs — but this is to remind you that 
| we also furnish stampings of spring steel, c 
other materials, for hundreds of purposes. In 
many instances stampings successfully replac 
heavier parts requiring more man hours for machining, etc., 
with resultant savings in both weight and expense. Intricate 
shapes are satisfactorily produced by stamping. We are 
well equipped in engineering, metallurgical and production 
facilities, to supply stampings of high uniformity, long life 
and dependability. Let our engineers work with you c 
your spring stamping requirements, to solve problems of 
design, material, and plating. 


On springs, stampings, or wire forms — Reliable is 
a dependable source of supply. Catalog 44 sent 


Bringing you— 

a complete introduction 
to MODERN METEOROLOGY 


This book meets the need for an all-inclusive, up-to-date treatment 
of meteorology. Covering the theory and practice of the science 
of weather analysis, it explains as well as describes essential 
meteorological processes, discussing radiation, observation, ther- 
modynamics, dynamics, and modern meteorology. Written clearly 
and simply for those with no previous experience, it will give 
you a complete understanding of the basic principles and prac- 
tical techniques leading up to forecasting and aeronautical appli- 
cations. Latest developments in the field arc fully covered 
making this book valuable not only to the beginner hut also to 
the experienced meteorologist. 

Just Published! 

GENERAL 

METEOROLOGY 



THE RELIABLE SPRING & WIRE FORMS CO. 

31 47 Fulton Rood Cleveland f, Ohio 


'Reliable SPJWl 
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Work at the Right Level and 



Do Better Work 


"GOLD 

MEDAL' 

Telescoping 

WORKSTAND 


Extended Position ► 



THE PATENT 
SCAFFOLDING 
CO., INC. 


1550 Deyton St., Chicago 22, III. 
382 1 -12th St., Long Island I, N. Y. 



Hard-to-get-at airplane parts are 
easily accessible from a ''Gold 
Medal" Telescoping Rolling Work 
Stand. Rolled into position on heavy 
duty casters, the height is adjusted 
by means of a geared elevating 
mechanism operated by steel cables. 
The 4' x 6' platform is enclosed by a 
removable guard rail. Platform 
heights from 4' (raises to 6') to 8' 
(raises to 14'). 
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FASTER PRODUCTION 




— these arc results achieved through the 
adoption of rubber-cushioned Brightboy 
Abrasives by a manufacturer of lightweight 
auxiliary engines. 

Production speed-up — improved product- 
quality, are the rule where Brightboy is em- 
ployed for close-tolerance burring, finishing 
and polishing. These versatile abrasives, 
made for both manual and machine opera- 
tions, eliminate the production steps be- 
tween the grind and the buff and frequently 
produce the final polish. Brightboy ‘s orig- 
inal rubber and abrasive formula gives re- 
sults faster and better. 

Ask your dealer for Brightboy— and for 
catalog, price list and production literature. 
Brightboy dealer representatives and serv- 
ice men will be glad to work with you on 
your production problems. 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Roberts Rubber Co., Newark 7, New Jersey 



“ THE BEST KNOWN 



VEHICLES IN AMERICA!" 



RAILWAY Express Service began 105 years ago. Its 
purpose was, and is, to deliver shipments of every de- 
scription direct from their senders to their recipients 
safely and at high speed. Today, this means fast trains 
co-ordinated with super-swift transport planes. 

Expressmen, in 1 839, used spacious haversacks for 
"pick-up and delivery" of shipments. Then expand- 
ing business required horse-drawn vans. These were 
quickly followed in their turn by the speedy, special- 
ized vehicles of the modern motor age. 

Today, Railway Express uses 15,000 motor ve- 
hicles. They perform pick-up and delivery service of 
shipments in all cities and principal towns, without 
extra charge. Driven by Expressmen who have proud 
records for coolness, skill, and observance of safety- 
first rules, their ceaseless rounds have made them 
the best-known vehicles in America. 

You can help us carry our share of 
America's war-time shipping and serve 
you better by doing two simple things: 

Pack your shipments securely -and 
address them clearly. Our century of 
experience proves that “shipments 
started right are half-way there." 
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Felt offers the Design-Engineer many advantages 
over other non-metallic materials. It is durable, easy 
to install and weight saving. By special treatment, this 
% srsatile material can be proofed against moisture, 
flame, vermin and mold growth. Immune to oils, | 
greases, solvents, extreme heat, dryness and sunlight, I 
Felt, as shown in illustrations, is efficiently alternating 
for rubber, leather, cork, on an ever increaing number 
of applications. 

No need for costly moulds! By our straight-line 
mass production methods, Felt is rapidly cut or fabri- 
cated in any desired shape — in 3 decimal tolerances. 
We invite you to submit specifications for our economy 
estimate on any Felt part. 

Americanfdt 



General Offices: Glf.nvili.f_ Conn. 



producers of finest quality PAnrs for oil retainers, 

WICKS, CREASE RETAINERS, OUST EXCLUDERS, CASKETS,'. PACKINC, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 



gruelling operating conditions. Heat, cold, vibration, 
shock, bending— none of these affect a Kester solder- 
ing job. 

• Electrical circuits installed with Kester Rosin-Core 
Solder are free from terminal resistance. The plastic 
rosin flux won’t cause corrosion, nor injure insulating 
material. 

• Kester Acid-Core Solder, used for general applica- 
tions, makes a tight, clean, permanent union — an im- 
portant safety factor. 

• Consult Kester engineers without obligation, on any 
soldering problem. 





STANDARD FOR INDUSTRY 
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matching Quality with Quality 

As a "completer" of other people's products, we obligate ourselves to match quality with 
quality, so that functionally these products may be in even balance when assembled. Be- 
cause of this interpretation of our job, we have over the years been privileged to "balance 
out" millions of manufactured articles with Peck Springs and Screw Machine Products. 

Because of this, also, our plant is incessantly busy with war work. However, old runs must 
be replaced with new ones; so, if you need springs up to W 
wire size and screw machine products up to Hi", we would 
be pleased to receive an opportunity to submit quotations. 

SPRIN 

and SCREW MACHINE PRODUCTS 

The Peck Spring Company 33 Summitt St., Plainville, Conn., U.S. A. 




ARTER GRINDING MACHINE COMPANY 

WORCESTER, MASSACHUSETTS • U. S. A. 


Versatility is a well recognized 
quality in Arter Rotary Sur- 
face Grinders and versatility is 
highly important in production 
changes that these changing 
times are sure to bring. 

Progressively developed, precise- 
ly engineered, Arters are worthy 
of the highest type of American 
production methods which are 
today, winning the war. For to- 
day's demands and for tomor- 
row's new problems — Arters. 
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DILL ^.o&-S6n*t 


FASTENERS 



TAYLOR FIBRE 

FLIES WITH THE 

MARS 


The Navy’s great flying boat, the Mars, built by 
The Glenn L. Martin Company, shattered all exist- 
ing records for cargo transportation and over- 
water flight when it took to the air with almost 
75 tons gross weight. 

Primarily designed as a cargo plane, everything 
possible was done to increase payload by reducing 
dead weight. Into this scheme of things, Taylor 
Phenol Fibre and Vulcanized Fibre fit perfectly, 
for these two products are famous for their ability 
to provide a high degree of strength with unusually 
light weight. 

Taylor’s broad, wartime aviation experience can 
be useful to airplane manufacturers whether they 
have their noses to the grindstone of today’s pro- 
duction, or their eyes focused on the post-war 
planes of the near future. 

Don’t make the mistake of assuming “it can’t be 
done with fibre” until you’ve given Taylor engi- 
neers a chance to look at your blueprints. Write 
to us today, in complete confidence, and without 
obligation. 

TAYLOR FIBRE 

LAMINATED PLASTICS: PHENOL 


AVIATION, 


IMPROVE 


WIRING HARNESS METHODS 
with 

IRVINGTON PLASTIC TUBING 
AND WIRE MARKERS 



ESS “==“ 


longs— on a sub-assembly bench. 

Conductors used in the assem- 
bly of harnesses can be effectively 
grouped and further insulated 
with.sleeves of Transflex, a trans- 
parent plastic tubing which then 
serves as a flexible, protective 
conduit. Transflex reduces — 
often eliminates — the need for 
lacing; has unusual elongation 
and may be stretched over lugs, 
splices and other projections. It 
withstands attack by moisture, 
oils, solvents, acids and alkalies, 
and may be safely used at tem- 
peratures as low as — 58° F. It 
does not support combustion. 

Irvington Plastic Marker- 
Insulators are useful in harness 
construction because they pro- 
vide both terminal insulation 
and positive wire identification. 

rial as the plastic flexible conduit, 
they are tough and elastic . . . 
withstand similar service condi- 
tions . . . may be used at operating 
temperatures up to 170 deg. F. 

Varnished Wire Markers are 
recommended. 

For detailed information on 
these Irvington products, send 
for technical data sheets describ- 
ing Transflex and Wire Markers. 
Please write Dept. 52 
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IRVINGTON VARNISH & INSULATOR CO. 


Just Published! 
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Where To Buy 

IfEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPL 



Specializes 

in 

Soders, 


Fluxes, Welding 
Brazing Compounds 
SILVER SODERS 8. FLUXES 
L. B. ALLEN CO.. INC. 


» »T 1 TAN 1 NE* 

TITAN INE INC. UNION, N. J. 



It pays to check this page . . . EACH ISSUE 




FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 38 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON. CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD. LTD.. TORONTO 


FITZGERALD 

GASKETS 


HAVE YOU 

MOVED? 


"SINGLE- 

RELEASE 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing die flyer entirely free. Accidental release 
l is "set” for action. 


leads in Safety 
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PAN-AMERICAN NAVIGATION 
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WHEN THIS* 



DREW A BLANK 
IS HAIRVM 


THE BOSS TORE 
UNTIL SOMEONE WISED HIM UF TO 



THIS iJ&K* THE RECESSED HEAD 
SCREW THAT UFS DRIVING- 



SPEED AS MUCH AS 

50 




Stymied because you’ve just got 
to boost assembly department out- 
put and you can’t hire more 
workers to do it? No need to be! 

You can boost output another 
way - by switching to Phillips Re- 
cessed Head Screws. They will in- 
crease driving speed as much as 50 
percent. They have done it for 
hundreds of plants! 

With Phillips Recessed Head 
Screws, your workers encounter 


none of the troubles that cause 
slow driving. Spiral and power 
driving can be used where speed 
tools have always been impractical. 
And, the work becomes so much 
easier that assemblers can main- 
tain a fast pace throughout a shift. 

Switch to Phillips Recessed Head 
Screws. You'll find they’ll give you 
faster driving, easier driving, 
gready increased output. You’ll 
also find they cost less to use! 






DOWMETAUy^^ 


ON THE FLYING FORTRESS 
AND THE LIBERATOR: 


Weight-saving 
magnesium landing wheels 


The landing wheels of a four-engine bomber are actually 
in use only a small percentage of the aircraft's total flying 
hours. But during those few crucial seconds when tons of 
speeding weight first touch the runway, those wheels go to 
work, and they must do their work dependably and well. 
In the air, when the same wheels become mere lazy 
weight, extreme lightness is a matter of critical importance. 


Because magnesium is the lightest of all structural metals 
and because it is strong and durable, the main landing 
wheels of the Boeing B-17 Flying Fortress and the Con- 
solidated B-24 Liberator logically are constructed of Dow- 
metal Magnesium Alloy. So are many other parts of these 
highly efficient aircraft. 


Magnesium merits consideration in any industrial project where metal is put 
in motion— in rail and highway transportation as well as in the air— in the 
moving parts of machinery— in portable, hand- and power-operated tools and 
equipment. As America's pioneer in the development of magnesium, and as 
its major producer, Dow also maintains research and production facilities for 
converting this key metal into permanent mold, sand, and die castings; 
extrusions; forgings; sheet, plate and strip; and fabricated assemblies. Inquiries 
will receive prompt attention. 


TOle CC&0&5& TENSION ^ 



T H I S is the ultimate tension of battle . . . the unfailing 
spring of the magneto contact breaker. On its tension 
depends the vital delivery of 40,000 timed sparks a minute to 
each of a big bomber’s engines. That is why, before they are 
judged worthy to work in a Bendix-Scintilla* Aircraft 
Magneto, these springs must first pass long, grueling tests at 
speeds up to 5,000 r.p.m. — must run the gauntlet of more 
than 13,000,000 breaks before acceptance. 

Here is one more striking example of the minutely pains- 
taking tests that back up the precise engineering and careful 
workmanship in every Bendix-Scintilla part... one more 
reason why our airmen go into battle confident that they have 


the best equipment in the world. Soon, we hope, the : ^re and 
engineering ingenuity that Scintilla Magneto Division has con- 
tributed to the high development of Aircraft Ignition will be 
applied to our great Transports of Tomorrow. 



THE WORLD’S FINEST AIRCRAFT IGNITION 

Bendix-Scintilla Aircraft Magnetos, 
Harnesses and Switches, vital members of 
“The Invisible Crew,” are standard equip- 
ment for the major aircraft engine manu- 
facturers, including: 

Allison • Jacobs • Continental • Lycoming 

• Lawrance • Wrighf^Aero Corp. • Pratt & 
Whitney • Warner • Packard • Ranger 

• Ford • Nash • Chrysler • Kinner. 


SCINTILLA MAGNETO DIVISION 



Av/at/on/Cor/ooraffon 


♦trade mark of benoix aviation corporatioi 


